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LIST OF GRANTS MADE FROM THE RESEARCH FUND 
DURING THE YEAR 1913. 


£5 to F. W. Atack ; experiments on salt formation of oximes. 
£5 to E. G. Bainbridge: reaction between sodium ethoxide and 
ethylene glycol diacetate. 
£5 to E. G. Bainbridge: preparation of glycols (continued). 
‘£5 to W. ©. Ball: (a) complex derivatives of nickel ; (6) action of 
thallium nitrite on the alkyl] halides. 
£10 to G. Barger and J. W. Smith : formation of addition compounds 
between organic substances and iodine, with special reference 
to adsorption and residual valency. 
£5 to F. Barrow : optically active amines and amino-alcohols. 
£10 to J. L. Bentley and E. Dickenson : manganese—copper alloys, 
£10 to O. L. Brady : constitution of aconitine (continued). 
£10 to J. C. Cain: santalin, and the chemistry of the diphenyl 
derivatives (continued). 
£12 to F. D. Chattaway: polymorphism in hydrazides and anilides 
(continued). 
£5 to P. Chorley: reactions of ketones “containing the group 
>CH-CO-CH,. 
£3 to G. W. Clough: effect of inorganic salts on the rotation of 
solutions of tartaric acid and its derivatives. 
£8 to J. E. Coates: velocity of combination of gaseous nitric oxide 
and chlorine. 
£10 to J. B. Cohen: preparation of ring structures containing silicon. 
£5 to B. B. Dey: study of coumarin condensation, with special 
reference to acetone dicarboxylic acid. 
£5 to F. P. Dunn: stereoisomerism of the oximes. 
£5 to A. C. Dunningham: equilibria of partially miscible liquids 
(continued). 
£10 to F. E. Francis: investigation of certain nitrosoamines. 
£3 to J. B. Firth : sorption of gases by charcoal (contin ued). 


-£10 to H. Garland : study of ancient Egyptian alloys. 
a2 


40.6 CHB. 
| 
| 
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£5 to T. O. Gerard: preparation of the ho.nologues of fumaric and 
itaconic acids. 
£5 to N. Hall: investigation of a new enolic lactone derived from 
pheny] pyruvic acid. 
£10 to E. Hope: conversion of 8-gnoscopine into its optical isomers. 
£5 to J. E. Hynes: investigation of phenylisotetronic acid. 
£3 to T. C. James: additive compounds of Schiff’s bases. 
£3 to Miss M. Jones : dynamics of the interaction of sodium ethoxide 
and phenyl toluenesulphonate and of similar reactions in the 
presence of catalysts. 
£6 to W. J. Jones: chemico-dynamical study of the addition of 
hydrogen cyanide te unsaturated organic compounds, 
£5 to H. D. Kay: absorption of iodine by charcoal. 
£7 to J. Kenner : reactions of derivatives of 2 ; 2’-ditolyl (continued). 
£5 to H. Krall: guanidine, its salts and related bodies. 
£5 to H. M. Langton: (a) viscometric determination of transition 
points ; (6) surface tension of solutions of alkaline carbonates, 
phosphates, etc. 
£5 to F. R. Lankshear: formation of cyclic bases from aromatic 
imides. 
£5 to F. R. Lankshear: luminescence spectra of organic vapours. 
£5 to N. P. McCleland: resolution of substance of the type 
R,R,0 = CR,R,. 
£7 to H. McCombie: chlorination of iodophenols. 
£7 to Mrs. I. S. Maclean : condensation of the higher fatty aldehydes 
with pyruvic acid. 
£10 to G. Martin: investigation of silicon compounds. 
£5 to B. 8. Mellor: (a) synthesis of two monosubstituted 1 : 5-di- 
ketones ; (6) properties of some derivatives of 8-hydroxy-a-alkyl- 
crotonic esters. 
£7 to A. Parker : specific heats of gases at high temperatures. 
£5 to J. R. Partington: ratio of the specific heats of gases. 
£10 to A. G. Perkin: constitution of apigenin and other natural 
colouring-matters. 
£8 to W. R. Pratt: isomeric trinitro-derivatives of m- and p-xylenes. 
£8 to F. A. Royle: compounds allied to bicyclic terpenes and 
camphor. 
£10 to D. Segaller: influence of the solvent in chemical reactions 
(continued). 
£5 to H. K. Sen: condensation of mono-and di-ketones with phenols, etc. 
£5 to W. Sheldon: addition of hydrocyanic acid to derivatives of 
glutaconic and itaconic acids. 
£10 to N. V. Sidgwick : physical properties of o-, m-, and p-isomers. 


£15 to J. L. Simonsen and C. 8S. Gibson : constitution of bebeerine, ete. 
£5 to J. A. Smythe: organic polysulphides (continued). 
£5 to V. Steele: studies in mobile groups. 
£5 to H. Stephen : o- and p-toluquinolines and their derivatives. 
£5 to Miss D. C. Stiebel: esterification of cholesterol with fatty acids 
and their chlorides. 
£10 to F. B. Thole: relation between viscosity and chemical constitu- 
tion (continued). 
£8 to C. K. Tinkler : effect of change of state on the colours of certain 
mixtures. 


£3 to E. C. Williams: the velocity of effusion of gases. 


Total amount granted during 1913 = £368. 0. 0. 
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LIST OF FELLOWS ELECTED DURING 1913 


Name. 


Proposed, 


Elected. 


Acland, Theodore William Gull 

Adam, Neil Kensington, B.A. ............... 
Advani, Parmanand Mewaram, M. A. ,B.Se 
Askew, Richard Watson, B A 


Badami, Sankar Rao B., M.A................ 
Bailey, Alan Milsom 

Bate, Stanley Charles, B.Sc. 
Bateman, Alan Hamilton 
Batey, John Percy, M.Se.Tech. ............ 
Battye, Horace George 
Beath, William 

Berlein, Charles Maurice, B.A. 

Bicknell, Arthur, B.Sc 

Biggart, William Love 

Blackburn, George Frederick William ... 
Blaxter, Augustus Pearce Llewellyn, B.A. 
Bose, Adhor Krishna 
Bramley, Arthur, B.Se, 
Brearley, Arthur Joseph, B.A. 
Brier, Albert, M.Se. ...... 
Brooks, Archibald Joseph... 
Burr, Percy Charles, B.Sc. 
Butler, George Bernard 


Campbell, Bertram, B.Sc 

Campbell, Norman Phillips, B.A. ......... 
Carter, Frederick George 

Caruth, Alexander 

Chowdry, Santi Pada 

Christie, John Hugh, B.Sc. .................. 
Clark, Francis William 

Reginald Septimus, 


Cockshutt, John Albert, M.Sc. ............ 
Coleman, Herbert Stoddard 

Coppin, Noél Guilbert Stevenson, M.Sc... 
Crutchley, Arthur Ernest 

Cutbush, Charles George 


Dalal, Vasanji Premji, M.A., B.Sc. 
Davies, Daniel James, B.Sc. 
Davies, William Rhys- 
Dix, Alfred Gilbert, B.Sc. 


December 5th, 1912 
November 21st, 1912 
June 5th, 1913 
November 6th, 1913 


November 6th, 1913 
June 19th, 1913 


.| November 6th, 1913 


June 5th, 1913 
April 3rd, 1913 
February 20th, 1913 


January 23rd, 1913... 


November 6th, 1913 
April 17th, 1913... 
November 21st, 1912. 
April 8rd, 1913 
November 6th, 1913 


December 5th, 1912 


May ist, 1913 


January 23rd, 1913... 


June 19th, 1913 


February 6th, 1913 
November 6th, 1913 
June 5th, 1913 
November 6th, 1913 
February 6th, 1913 
November 6th, 1913 
December 19th, 1912 
November 6th, 1913 


January 23rd, 1913... 
January 28rd, 1913... 


November 6th, 1913 
February 20th, 1913 
April 3rd, 1913 

December 5th, 1912 


April 3rd, 1913 
November 21st, 1912 


...| February 20th, 1913 
.| May 15th, 1913 


March 6th, 1913 


February 20th. 
February 20th. 
December 4th. 


” 


May 15th. 


February 20th. 
December 4ih. 
June 19th. 

February 20th. 


May 15th. 
December 4th. 


” ” 
” ” 


February 20th 
June 19th. 

February 20th. 
December 4th. 


May 15th. 
December 4th. 


May 15th. 

December 4th. 
February 20th. 
December 4th. 
February 20th. 


February 20th. 
December 4th. 
May 15th. 


February 20th. 
May 18th. 
February 20th. 
May 15th. 


June 19th. 
May 15th. 


vi 


Name. 


Proposed. 


Elected. 


Drakeley, Thomas James, B.Sc. 
Drummond, Jack Cecil, B.Se. 


Edmondson, James Henry ........... rer 
Eldin, Mohamed Shams, B.Sc. 
Elliott, Thomas Lenton Ria 
Evans, Ulick Richardson, B A. ............ 


Froeiian, Horace: 
Fuller, Cyril Duncan 


Gair, Charles John Dickenson 

Garland, Herbert 

Garrett, Albert Edward, 
Ghose, Tin Kari, B.A., L.M.S............... 
Gibson, Stanton, B.Sc. 
Gilmour, Robert, B.Sc., Ph.D. .......... 
Glenday, Roy Gongalves, 
Gray, George Watson 


Haber, Fritz ‘“ 
Hargreaves, Richard, B.A. .... 

Hay, Alexander Houghton ........... 
Hebden, George Alfred 

Henville, Douglas 
Hewitt, James Arthur, B.Sc. 
Hill, Perey Wolmer 

Hodges, Richard Pendarves 

Hodsoll, Harold Edward Pollock...... 
Hollely, William Francis 

Holroyd, Thomas Arthur, B.Sc. .......... ‘ 
Holt, William Joseph 

Howells, Alfred Leslie, B.Sc. ............... 
Hutchinson, James Joseph 

Hutchinson, Percy, B.Sc... Rt 
Huxtable, Charles ......... 
Hynd, Alexander, M.A., B.Sc. 


Johnson, William, B.Sc. 
Jones, Harold Bramfield 


Kanga, Darab Dinsha, M.A...... 
Keller, Douglas Rayment, B.Sc. ............ 
Khan, Ghulam Rasul, B.Sc 

Kirkland, Thomas James, B.Se. ............ 
Kur, Emmanuel Francis........ 


Lawson, Joseph Stuart 
Lefebure, Victor, B.Sc. 
Leitch, Peter Thomas 
Leivesley, Sidney Oliver 
Lewis, William John 
Lloyd, Daniel William, B.Sc. ........... 
Lloyd, Harold Charles, B.Sc. ......... 


.| December 19th, 1912 


November 6th, 1913 
May Ist, 1913 


November 21st, 1912 
June 5th, 1913 


.| December 5th, 1912 


November 21st, 1912 


May Ist, 1913 
November 6th, 1913 


November 6th, 1913 
March 6th, 1913 
December 19th, 1912 


| November 6th, 1913 
December 5th, 1912 
May 15th, 1913 


February 20th, 1913 
November 6th, 1913 
June 19th, 1913 
November 6th, 1913 
December 19th, 1912 
December 5th, 1912 
March 6th, 1913 
November 6th, 1913 
February 6th, 1913 


December 5th, 1912 
November 21st, 1912 
May Ist, 1913 

April 3rd, 1913 
June 5th, 1913 
November 6th, 1913 


April 17th, 1913... 

February 20th, 1913 
November 6th, 1913 
December 19th, 1912 
February 20th, 1913 


April 8rd, 1913 
May 15th, 1913 


November 2ist, 1912 


November 6th, 1913 


January 23rd, 1913... 


January 28rd, 1913... 


February 6th, 1913... 


February 20th. 
December 4th. 
June 19th. 


February 20th. 
December 4th. 
February 20th. 


June 19th. 
December 4th. 


December 4th. 
May 15th. 
February 20th. 


” 


” 
December 4th. 
February 20th. 
June 19th. 
February 20th. 


May i5th. 
December 4th. 


February 20th. 
May 15th. ‘a 
December 4th. 


| May 15th. 


November 6th, 1913 
March 6th, 1913...... 


December 4th, 
May 15th. 


| February 20th. 


June 19th. 
May 15th. 
December 4th. 


May 15th. 


” 
May 15th. 
December 4th. 
February 20th. 
May 15th. 


June 19th. 
February 20th. 
December 4th. 


Con 
VII 
| 
| 
| 
January 28rd, 1913 | February 20th. 
.| April 3rd, 1913 ....... May 15th. 


Name. Proposed. Elected. 
Loynes, Walter os ida sdsdacsedsegdsonadebanad January 23rd, 1913 | February 20th. 
Lycett, Percival James ..............:seeeeeees November 6th, 1918 | December 4th. 
Macbeth, Alexander Killen, M.A., B.Sc. | January 23rd, 1913 | February 20th. 
McCann, John Francis .............cecsseeeeee March 6th, 1913...... May 15th. 
Marchant, Frank Clifford ...............0000+ November 6th, 1913 | Decen.ber 4th. 
Macnaughtan, Duncan James «+-| May 15th, 1918 ...... June 19th. 
Mahamadi, Ghulam Ali........... .-| April 17th, 1913...... 8 
Martin, Henry Stephen................. ---| January 23rd, 1913 | February 20th 
Maxwell, May Ist, 1918 ......... June 19th. 
May, Joseph Horsnell January 23rd, 1913...) February 20th. 
Maynard, Harry Bertram ..................++- March 6th, 1913...... May 15th. 
Mehta, Bhaichand Anupchand, M.A.......| February 20th, 1918 
Miller, Arthur George Abraham, B.Sc. ...| February 6th, 1913.... ,, ,, 
Mumford, Ernest Joseph ........c.ssssceeeees January 23rd, 1913...) February 20th. 
Naik, Kunerji Gosai, M.A., B.Sc. ......... November 6th, 1913 | December 4th. 
Naylor, Jonathan Harold, M.Sc............. December 5th, 1912 | February 20th. 
Nichols, John Allen .............ccccsscssseees November 6th, 1913 | December 4th. 
Nolan, Thomas Joseph, M.Sc. ............06 November 21st, 1912 | February 20th. 
Oliver, Ralph Richard April 17th, 1918......] June 19th. 
February 20th, 1913 | May 15th. 
Parker, Jonathan ...........cccceseeeeeeseeeees January 23rd, 1913...| February 20th. 
Pattison, John Thomas ................0seeee0 November 6th, 1913 | December 4th. 
Phillips, Percy May Ist, 1918 ......... June 19th. 
Pollard, Cornelius Theodore, B.Se.......... November 21st, 1912} February 20th. 
Potter, Francis Martin, #3.Se. ..............- February 20th, 1913 | May 15th. 
Pougnet, Julien Pierre Fréderie ............ March 6th, 1918...... 
Powell, Wilfrid Roberts, B.A. ............... November 6th, 1913 | December 4th. 
Pracy, Henry Edward Findlater ............ 
Rae, William Norman, B.A. ..........00++ December 19th, 1912| February 20th. 
Rai, Kali Prosonuo, April 17th, 1913...:..| May 15th. 
Robinson, Arthur Samuel, B.Sc............. February 20th, 1913, i= Be 
Rolfe, Benedict Hugh, M.A. ............... June 5th, 1918......... December 4th. 
Roskin, Hermann Horace, B.Sc. ............ December 19th, 1912} February 20th. 
Ruffley, John Robert ............e.ceeseeeeeeeee April 31d, 1913 ......| May 15th. 
Rusby, Reginald William February 20th, 19138 | ,, 
Sahiar, Hormusji Kharshedji, M.A.......... February 20th, 1913 | May 15th. 
Sastry, Sosale Garalapury, B.A. ............ | February 6th, 1913...) ,, —,, 
Saunders, William Gilbert .................. May Ist, 1918 ......... June 19th. 
rome Herbert Sutcliffe ............... April 3rd, 1913 ...... May 15th. 
Simpson, William Slessor, M.A., B.Sc. ...| December 19th, 1912) February 20th. 
Smith, John Walter, B.Sc. January 23rd, 19138... 
Smith, Mon George...... May Ist, 1913 ......... June 19th, 
Stansfield, William James February 20th, 1913 | May 15th. 
Stott, Philip Howard..................cccc0e0 June 5th, 1918......... December 4th. 
Stuart, John November 6th, 1913 
Sutcliffe, John Algernon Lacy ............... June 5th, 1913....... 
Tayler, Harold Frank June 19th, 1918...... 


Name. Proposed. Elected. 
Taylor, Harold Victor ...........cssseeeeeeees December 5th, 1912 | February 20th. 
Temnant, Robert .....coccessesesecesscssecosssee November 6th, 1913 | December 4th. 
Thomas, Ebenezer Rees, M.Sc............ .-+-| May Ist, 1913. June 19th. 
Thompson, Percy James ..............s00000 December 5th, 1912 | February 20th. 
Thoine, Perey Cyril Lesley, B.A. May 15th, 1918 ...... June 19th. 
Turner, Bertrand, B.Sc. .......... .| November 21st, 1912.) February 20th. 
Turnill, Thomas Willoughby ............... December 5th, 1912 ‘a 5 
Twomey, Jeremiah, May 15th, 1913 ...... June 19th. 
November 6th, 1913 | December 4th. 
Walker, John Stewart May 1st, 1913......... June 19th. 
Watson, Th Mareh 6th, ‘i913 May 15th. 
Webb, Edward, December 5th, 1912 | February 20th. 
Welch, Bertie Mandel ..... serecscscesceseeeee| NOVember 20th, 1913.) December 4th. 
Williams, Cornelius, B.Sc. April 17th, 1913....... May 15th. 
Wilson, Ernest John, M.A. ........... | June 19th. 
Wilson, Siddons Siddons ..,,........+.css000 November 21st, 1912 | February 20th. 
Winstanley, Thomas Harrison............... February 6th, 1913.... May 15th. 
November 6th, 1913 | December 4th. 
Wood, Hubert Rogers January 28rd, ‘1913. February 20th. 
Wyver, Clifton February 6th, 1913.. | May 15th. 
Young, Thomas May 15th, 1913 ...... June 19th. 
Young, William John, D.Sc., M.Sc. ...... April 3rd, 1918 ...... May 15th. 


LIST OF HONORARY AND FOREIGN MEMBERS ELECTED 
DURING 1913, 


Dmitri Petrovitsch Konovaloff . 
Alfred Werner 


May 15th, 1913 


” ” ” 


June 5th. 


1x 
b 


LIST OF FELLOWS DECEASED DURING 1913. 


Name. Elected. Died. 
| 

*Adams, Matthew Algernon......... | February 15th, 1877 a April 29th, 1918. 
Barret, Edward Louis ............+++ | February 4th, 1869...... | 191 
*Bell, J. Carter .......cccsccccrseceeees | January 19th, 1865...... July 1st, 1913. 
*Bloxam, William Popplewell ...... | December 20th, 1883 .... December 26th, 1913, 
June 21st, 1900 ......... | February 12th, 1912. 
Clavdet, Arthur Crozier................ June 18th, 1902 ......... January 17th, 1913. 
Crossman, Tom ........ccccsceceeeeeeee | February 21st, 1895 ...) July 13th, 1913. 
*Cundall, James Tudor ............... | March 17th, 1887 ...... | July 24th, 1913. 
Davidson, Joseph  ..........-..000see0e: May 18th, 1876 ......... June 9th, 1913. 
Deane, Leopold Mandeville ......... | March 4th, 1886 vesseees July 26th, 1913. 
Findon, Frank Standish ............ May 4th, 1905............ | March 8rd, 1913. 
*1 Hartley, Sir Walter Noel......... December 20th, 1866 vee) September 11th,1913. 
June 15th, 1876 ......... | March 29th, 1913. 
Hunter, February Ist, 1888 ...... April 10th, 1913. 
*3 Lewkowitsch, Julius ............... February 16th, 1888 .... September 16th,1913. 
*4Marshall, Hugh ..............se0000 February 6th, 1890...... September 6th, 1913. 
5 Matthey, George May 3rd, February 14th, 1913. 
Patchett, Isaac ......csscccecseeeseeees | April 21st, 1870 ......... April 10th. 1913. 
Pye, Thomas Ebenezer ............... | July 5th, 1906.. ......... October 15th, 1913. 
Roy, Mathura Goolab.............000.. | June 21st, 1900 ..... ... April 8th, 1913. 
Sandberg, Christer Peter ............ | March 8rd, 1870 .......... December 4th, 1913. 
Spencer, Walter Shelley...... | June 16th, 1887 ..... May 16th, 1913. 
| May 15th, 1890 ......... February 19th, 1913. 
| May 2nd, 1912 .......... June 25th, 1913, 


* Contributed to.the Transactions. 

1 Ordinary Member of Council, 1877-1880 ; Vice-President, 1890-1893. 
? Ordinary Member of Council, 1892-1893. 
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TITLES OF PAPERS COMMUNICATED TO THE SOCIETY 
DURING 1913. 


January 28rd. 


1. The constituents of the rhizome and roots of Cawlo- 
phylium thalictroides. By Frederick Belding Power 


and Arthur Henry 
2. Ionisation and the law of mass action. By William 


3. The character and cause of the blue fluorescence which 
develops in alkaline solutions containing quinol and 
sulphite on exposure tothe air. By Thomas Cunning- 


ham Porter .. 
4. The form of extinction curves : cobalt nitrate solutions. 
By Thomas Ralph Merton 
5. The hydrolysis of ethylene glycol diacetate. (Pre- 
liminary note.) By Ernest Graham Bainbridge ...... 


6. The chemistry of the glutaconic acids. Part VII. The 
normal and labile forms of ay-dimethy]glutaconic 
acid and their reduction to cis-ay-dimethylglutaric 
na By Jocelyn Field Thorpe and Arthur Samuel 

7. The influence of water on the partial pressure of 
hydrogen chloride above its alcoholic solutions. By 
William Jacob Jones, Arthur Lapworth, and Herbert 

8. Quinone-ammonium derivatives. Part II. Nitro-haloid, 
di-haloid, and azo-derivatives. By Raphael Meldola 

9. The chemical nature of some 
products. By Alexander Fleck .. sik 

10. The action of ammonia and alkylamines on Teducing 
sugars. By James Colquhoun Irvine, Robert Fraser 
Thomson, and Charles Scott Garrett ........-....00s008 

11. The chlorination of iodophenols. Part II. The 
chlorination of o-haloid derivatives of p-iodophenol. 
By George King and Hamilton McCombie...... ...... 

12. Quercetagetin. By Arthur George Perkin... . 
13, Hydroxyquinolphthalein anhydride and “hydroxy- 
uinolbenzein. By Kedar Nath Ghosh and Edwin 
14, 2: 2’-Ditolyl-5 : 5’- dicarboxylic ‘acid. ‘By ‘James Kenner 
15. Thecarbonylferrocyanides. By Herbert Ernest Williams 
16. The so-called disodium derivative of diethyl malonate. 
Alexander Killen Macbeth and Alfred: Walter 


= 
n rro- 
| ceedings. 
3 307 
4 — 
4 249 
4 
5 276 
5 252, 
: | 6 177 
| 7 381 
| 
| 
8 | 220 
9 | 209 
| 
9 | 
10 282 
10 
11 
62 


XI 


Page | 
in Pro- | Trans. 
ceedings actions, 
17. ad-Derivativ.s of adipic and 8-methyladipic acids ; and 
the preparation of muconic and §-methylmuconic 
acids. By Henry Stephen and Charles Weizmann ... 14° 269 
18. The measurement of tryptic protein hydrolysis by | 
detérmination of the tyiosine liberated. By Samuel 
James Manson Auld and Thomas Duncan Mosscrop... 14 281 
19.. The interaction of iodine and thiocarbamide. By Hugh 
February 6th. 
20. The presence of helium in the gas from the interior of 
an X-ray bulb. By Sir William Ramsay, K.C.B. ... 21 264 
21. The presence of neon in hydrogen after the passage of 
the electric discharge through the latter at low 
ressures. (Preliminary note.) By John Norman 
llie and Herbert Sutton Patterson 22 
22. Vaubel’s supposed phenyldi-imine. By Martin Onslow 
Forster and John Charles Withers ...... ...........062 + 24 266 
23. The latent heat of vapours. (Preliminary note.) By 
Malcolm Percival Applebey and David Leonard 
24. Derivatives of o-xylene. (Preliminary note.) By John. 
25. The alkaloids of Xanthoxylum brachyacanthum. By 
Hooper Albert Dickinson Jowett and Frank Lee 
26. The absorption spectra of simple aliphatic substances in 
solutions and as vapours. Part II. Unsaturated 
aldehydes and ketones. By John Edward Purvis 
and Nial Patrick McCleland.............c00..cccceceseeeeees 26 433 
27. Phytin and phytic acid. (Preliminary note.) By 
28. The constituents of the oil of Cydnus Indicus, By 
28 548 
29. Vapour density of ammonium nitrate. (Preliminary 
note.) By Prafulla Chandra Riy and Sarat Chandra 
80. The solubility of sulphanilic acid and its hydrates. By 
31. Hexahydro yTimidine and its benzoyl derivatives. By 
Arthur Walsh Titherley and Gerald Eyre Kirkwood 
32. Condensation of ketones with phenols. By Hemendra 
Kumar Sen-Gupta ............ eee 29 
33. The reaction between ferric salts and thiosulphates. 
By Johu Theodore Hewitt and Gladys Ruby Mann... 30 324 
34. Influence of acetylacetone on ionic reactious. By John 
Theodore Hewitt and Gladys Ruby Maun........... ... 30 _ 
35. Viscosity and association. Part 1V. The viscosity of 
the aromatic amines. By Ferdinand Bernard Thole 32 317 


i 


XII 


Page Page 
in Pro- 
Trans- 
ceedings. 
36. The influence of the constitution of tertiary bases on 
the rate of formation of quaternary ammonium sal's. 
Part. I. By Ebenezer Rees Thomas ..................+6 32 594 
37. Some blue iron cyanogen compounds. By Herbert 
Ernest Williams 32 
38. Some properties of carbon monoxide. By Richard 
February 20th. 
39. The mode of combustion of carbon. By Thomas Fred 
Eric Rhead and Richard Vernon Wheeler..... ......... 51 461 
40. The interaction of bromine and the sulphides of 8-naph- 
thol. Part II. By Thomas Joseph Nolan and 
41. The nomenclature of the rhamnose group and of other 
substances related to the aldohexoses. By Hugh 
42. Some green iron cyanogen compounds. By Herbert 
43. Catalytic decomposition o Trogen peroxide. B 
44. The decomposition of hydrogen peroxide by colloidal 
platinum. By Harold Llewelyn Bassett ............... 56 _ 
45. The absorption spectra of substances containing labile 
hydrogen atoms. By Peter Joseph Brannigan, 
Alexander Killen Macbeth, and Alfred Walter 
Stewart .......... ses 58 406 
46. Researches on the constitution of -physostigmine. 
Part II. The synthesis of 3-dimethylaminoacetyl- 
2-methylindole and 2-a-dimethylamino-y-hydroxy- 
— By Arthur Henry Salway ............... 59 351 
47. Contributions to our knowledge of semicarbazones. 
Part II. The semicarbazones of mesityl oxide. By 
- Forsyth James Wilson and Isidor Morris Heilbron ... 59 377 
48. Oxidation of the nitro-o-xylenes with dilute nitric acid. 
By Charles Horne Warner 60 
49. Phosphonium and ammonium iodides. By Alfred Holt 
and James Eckersley Myers ....... 61 
50. The phosphoric acids and some phosphates. By Alfred 
Holt and James Eckersley Myers ........ 61 532 
51. Optical activity and enantiomorphism of molecular and 
crystal structure. By Thomas Vipond Barker and 
James Ernest Marsh ........ 62 837 
52. Some double salts with acetone of crystallisation and 
the crystallisation of silver iodide, silver bromide, 
and cuprous iodide. By James Ernest Marsh and 
William Claude Rhymes .......00......ceesesessseesssseeees 62 781 
58. The relation between the absorption spectra of acids 
63 528 


and their salts. By Robert Wright 


54. Synthetical experiments in the group of the isoquinoline 
alkaloids. Part III. The constitution of anhydro- | 
cotarnineacetophenone, etc., together with an account | 
of some new condensation products of cotarnine. By 

; Edward Hope and Robert Robinson 
55. The identification of ipuranol and some allied com- 
unds as phytosterol glucosides. By Frederick | 
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Henry Wren and Charles James Still ..................008 
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254. The miscibility of solids. Part If. The influence of 
chemical constitution on the thermal properties of 
binary mixtures. By Ernest Vanstone .........+.+-+++++ 262 1826 
255. The solubilities of alkali haloids in methyl, ethyl, 
propyl, and —— alcohols. By William Ernest 
tephen Turner and Crellyn Colgrave Bissett ......... 263 1904 
256. Nitration of 1-chloro-2:4-dinitronaphthalene. By 
257. The decomposition of carbamide. By George Joseph 
Burrows and Charles Edward 264 
258. The viscosity of sugar solutions. By Charles Wilfrid 
Roberts Powell 264 
259. The rate of hydration of acid anhydrides: acetic, 
= ionic, butyric, and benzoic, By Bernard Howell 
ilsdon and Nevil Vincent Sidgwick ........... webabes 265 1959 
260. Investigations on the dependence of rotatory power on 
chemical constitution. Part IV. The rotatory 
powers of the secondary alcohols of the formula 
©,H,‘CH(OH)'R. By Robért: Howson Pickard and 
Joseph Kenyon ee 266 1923 
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261. The mechanism of the benzoin synthesis. (Preliminary 
note.) By Gertrude Maud Robinson and Robert 
262. Some derivatives of phenanthyaquinone. (Preliminary 
note.) By Kshitish Chandra Mukerjee and Edwin 
263. Some derivatives of 2:3: 4: 2’-tetrahydroxybenzo- 
henone. (Preliminary note.) By Narendra Nath 
n Gupta and Edwin Roy Watson............-scss0++ 269 — 
264. The constitution of phenolphthalein and its alkali 
salts. By Morris Fort and Frank Leslie Barrett...... 270 a 
265. Complex metal ammonias.  cis-Sulphonyldiacetato- 
diethylenediaminecobaltic hydrogen sulphonyldi- 
acetate. (Preliminary note.) By Thomas Slater 
Price and Sidney Albert Brazier 272 
e 
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266. The conversion of orthonitroamines into isooxadiazole 
oxides (furoxans). By Arthur George Green and 
Frederick Maurice Rowe...........sessssesssseeesseceeeeeees 275 2023 
267. The constitution of aniline-black. Part IV. By 
Arthur George Green and William Johnson ..... eee 276 — 
268. The constituents of senna leaves. By Frank Tutin ... 278 2006 
269. A series of mixtures of nitro-compounds and amines, 
which are coloured in the liquid state only. By 
Charles Kenneth Tinkler 278 2171 
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A study of some organic derivatives of tin as regard 
their relation to the corresponding silicon ——- 
Part II. Condensation products of dihydroxydi- 
benzylstannane. By Thomas Alfred Smith and 
Frederic Stanley Kipping 

6’-Aminoquercetin. By Edwin Roy Watson ..........+. 

Measurement of the rate of reaction by the change of 
volume in solution. By Robert Wright ......-....+++ 

Amalgams containing silver and tin. By William 
Arthur Knight and Reginald Arthur Joyner..........-. 

The action of chlorine on m-iodoaniline and on 
m-bromeaniline. By Hamilton McCombie and Percy 
Tames Ward 

Guanidinium nitrite and its by heat. 


By Prafulla Chandra Ray, Manik Lal Dey, and 
Sarat Chandra Jéna 
The absorption of light by uranous chloride in different 
solvents. By Thomas Ralph Merton............++--.s++ 


The influence of solvents on the rotation of optivally- 
active compounds. Part XIX. The rotation of 
certain derivatives of lactic acid. ,! Thomas 
Stewart Patterson and William Collins Forsyth ... 

The action of nitrogen iodide on methyl ketones. By 
Frederick Daniel Chattaway and Robert Reginald 

Note on the constituents of commercial chrysarobin 
By Frank Tutin and Hubert William Bentley Clewer 

Substituted dihydroresorcins. 1 - Methyldihydro- 
— and 2-methyldihydroresorcin. By Charles 

Researches on the constitution of physostigmine. Part 
III. The formation of substituted indoles from 
m-4-xylidine, and the reduction of 3-nitro-p-tolyl- 
acrylic acid. By Arthur Henry Salway .............+. 

Mechanism of the decomposition of carbamide and 
biuret by heat, and of the formation of ammelide. 
By Emil Alphonse Werner 
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Studies in the diphenyl series. Part V. Derivatives 
and substitution produets of the two isomeric 
o-dinitrobenzidines and synthesis of derivatives of 
benzerythrene. By John Cannell Cain, Albert 
Coulthard, and Frances Mary Gore Micklethwait...... 
Harmine and harmaline. Part II. The synthesis of 
isoharman. By William Henry Perkin, jun., and 
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Investigations on the dependence of rotatory power on 
chemical constitution. Part V. The simpler esters 
of the carbinols, CH,°CH(OH)'R. y Robert 
Howson Pickard and Joseph Kenyon ...............s00008 
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287. Co-ordination of rotatory powers for different wave- 
length, temperatures and solutions. (Preliminary 
note.) By Robert Howson Pickard and Joseph Kenyon 296 -- 
288. The interaction of sodiim amalgam and water. By 
Herbert Brereton Baker and Leslie Henry Parker ... 298 2060 
289. The action of variously treated waters on sodium 
amalgam. By Leslie 299 2071 
290. The polymerisation of cyanamide. By George Francis 
Morrell and Peter 300 
291. Some derivatives of oleanol. By Frank Tutin and 
William Johnson Smith Naunton ...........sceeseeeeeees 301 2050 
292. Some derivatives of phorone. Part I. By Francis 
Francis and Francis George Willson .........-...++++++-- 302 2238 
293. The porosity of iron. B William Hughes Perkins... 302 102* 
294. The bleaching action of hypochlorite solutions. By 
Sidney Herbert Higgins 302 
295. Guaiacum resin as a reagent for the detection of 
“oxydases and of minute traces of copper. By William 
Ringrose Gelston Atkins 303 
296. The absorption spectra of various derivatives of 
pyridine, piperidine and piperazine in solution and 
as vapours. By John Edward Purvis ............+. phi 303 2283 
297. Derivatives of p-iodoaniline. By Frederick Daniel 
Chattaway and Alfred Bertie Constable...............+++ 304 124* 
298. The interaction of tetranitromethane and compounds 
containing centres of residual affinity. (Preliminary 
note.) By Ernest Magowan Harper and Alexander 
Killen Machoth 304 
299. The relative activities of certain organic iodo-com- | 
a with sodium phenoxide in alcoholic solution. 
’art III. The temperature-coefficients. By David 
Segaller.. 305 106* 
800. Resolution of a-anilinostearic acid. By Henry Rondel 
Le Sueur ‘ 306 2108 
801. The conversion of d-glucosamine into d-mannose. 
(Preliminary note.) By James Colquhoun Irvine and 
302. The mechanism of denitrification. By William 
307 
803. The catalytic activity of acids. Evaluation of the 
activities of the hydrogen ion and the undissocia 
acid. By Harry Medforth Dawson and Frank Powis 308 2135 
304. The configuration of the doubly-linked nitrogen atom. 
Optically active salts of the semicarbazone and 
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boxylic acid. By William Hobson Mills and Alice 
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851. The identity of the supposed 8-2: 5-dimethylpiper- | 
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LIBRARY RULES. 


1. The Library is open for reference, and for the issue and 
return of books, daily from 10 a.m. to 6 p.m, (Saturdays 10 a.m. 
to 2 p.m.); and in the evenings of those days on which the 
Chemical Society meets. 


2. Fellows are not allowed to have on loan more than six 
volumes at a time, without special permission from the Librarian. 


3. All Journals, Dictionaries, and Pamphlets of which there 
are not duplicate copies, and certain early Chemical and other 
Books distinguished in the Library Catalogue by a star, belong 
to the Reference Library, and are not for general circulation. 
Fellows desiring to borrow books from the Reference Library must 
make a special application in writing to the Librarian, undertaking 
to bear all risks of transit, &c., and to return the volumes within 
one month; the Librarian may then, at his discretion, issue such 
books. This regulation does not apply, however, to volumes of 
Periodicals of which no duplicate copies exist in the Library. 


4, A book may not be taken out of the Library until one month 
after it has been received. 


5. Books must not be removed from the Library until a 
voucher for them has been signed and delivered to the Librarian. 


6. Books are issued either to the Fellow desiring the loan, or 
to a person bringing a written order from him. In either case a 
receipt must be given on the form provided. When a Fellow desires 
a book or books to be sent to him, he must send to the Librarian 
a written order, and pay the whole cost of carriage. All books 
borrowed by Fellows shall be at the risk of the borrower from the 
moment they are issued or despatched by the Librarian, and until 
they are returned to him. 


7. Books may not be sent out of the United Kingdom. 
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8. Books which have been bespoken shall circulate in the order 
of application. 

9. Fellows shall be at liberty to retain a book one calendar 
month, unless, at the expiration of a fortnight, notice is received 
that the book is required by another Fellow, in which case it must 
be returned at once. Single parts of journals may not be retained 
longer than one week. 


10. The names of Fellows borrowing books shall be entered by 
the Librarian, or Officer in attendance, in a book kept for that 
purpose. When a Fellow returns a book, his voucher shall be 
given to him, and a record of the return duly made. 


11. In the case of Fellows returning books by messenger or 
public conveyance, the voucher shall be returned by the Librarian 
through the post. 

12. Fellows retaining books longer than the time specified, or 
neglecting toreturn them when demanded, shall forfeit the right to 
borrow books from the Library until the volume or volumes be 
returned. 

13. Fellows to whom books have been issued shall be held 
responsible for their preservation from injury; and if any book 
when returned is found to have been damaged, the Council may 
order that it be repaired or replaced at the expense of the borrower. 
In the event of any book being lost, or being detained after appli- 
cation has been made for its return, the Council may replace, at 
the cost of the borrower, the volume or volumes so lost or detained. 
This rule shall also apply to single parts of current periodicals. 

14. For the purpose of revision and cleaning, the Library shall 
be closed for a fortnight in August of each year; before which 
time all books must be returned, unless special permission has been 
previously obtained from the Librarian. In the event of any book 
not being returned on such occasion, the Council may replace it 
at the cost of the borrower. 


15. No persons other than Fellows of the Society have the 
privilege of using the Library, except upon a written introduction 
from a Fellow, with whom rests the responsibility for all books 
consulted by the person introduced. Such introduction shall be 
valid for one occasion only. 
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ADDITIONS TO THE LIBRARY DURING THE YEAR 1913. 


Abegg. Richard, and Auerbach, Friedrich [Editors]. Handbuch 
der anorganischen Chemie. Vol. I. Part ii. Leipzig 1913. pp. x+ 
904. (Reference.) 

Accum, Fredrick. Culinary chemistry, exhibiting the scientific 
principles of cookery, with concise iastructions for preparing good and 
wholesome . . . alimentary substances employed in Domestic Economy, 
with observations on the chemical condition and nutritive qualities of 
different kinds of food. London 1821. ill. pp. xxiii+356. ( Reference.) 

Agricola, Georgius. De Re Metallica. Translated from the first 
Latin edition of 1556 with biographical introduction, annotations and 
appendices upon the development of mining methods, metallurgical 
processes, geology, mineralogy & mining law from the earliest times 
to the 16th century. By Herbert Clark Hoover and Low Henry 
Hoover. London 1912. pp. [iv]+xxxi+640. ill. (Reference.) 

Alchemical Society. The Journal of the Alchemical Society. 
Vol. I, etc. Edited by Herbert Stanley Redgrove. London 1913+. 
( Reference.) 

Allen, A/fred Henry. Commercial organic analysis. Vol. VII. 
4th edition. Edited by William Alfred Davis and Samuel S. Sadtler. 
London 1913. pp. ix+563. ill. (Reference.) 

Amadori, See Bruni, G. 

American Chemical Society. The Journal of Industrial and En- 
gineering Chemistry. Vol. V, etc. Easton, Pa. 1913+. 

Anderson, C., and Mingaye, J.C. H. Description and analysis of 
the Binda meteorite. (From the Records of the Australian Museum, 
1913, 10.) P 

Annals of Philosophy; or, magazine of chemistry, mineralogy, 
mechanics, natural history, agriculture, and the arts. By Thomas 
Thomson. 16 vols. London 1813-1820. [Vols. 1 and 2, second 
edition. } 

—— New series. [Edited by Richard Phillips. 12 vols. London 
1821-1826. (Reference.) 

Anschiitz, Richard. See Loschmidt, Joseph. 


XXXIV 


Anschiitz, Richard. See Richter, Victor von. 

Arup, Paul Seidelin. Industrial organic analysis. London 1913. 
pp. xii+340. ill. 

Asch, W., and Asch, D. The silicates in chemistry and commerce. 
Including the exposition of a hexite and pentite theory and of a 
stereo-chemical theory of general application. Translated with critical 
notes and some additions by Alfred B. Searle. London 1913. pp. 
xx + 456, 

Auerbach, Friedrich, and Pick, Hans. Die Alkalitit von 
Pankreassaft und Darmsaft lebender Hunde. (From the Arb. Kais. 
Gesund., 1912, 43.) 

Auerbach, Friedrich. See Abegg, Richard. 

Barner, Jacob. Chymia Philosophica perfecte delineata. Noriberge 
1689. pp. [xiv]+560+[lvi]. (Reference.) 

Barnett, Edward de Barry. The preparation of organic compounds. 
London 1912. pp. xvi+310. ill. 

[Beale, Sir William Phipson.| ‘‘On the utilization of sewage by 
phosphate of alumina,” “Some further observations on the analysis of 
water,” and “Primeval chemistry.” [‘‘B” Club-Rhymes, 1867, etc.] 
(Reference.) 

Beam, William. The determination of humus, especially in heavy 
clay soils. (From The Cairo Sci. J., 1912, 6.) 

Beringer, Cornelius, and Beringer, John J. A text-book of assaying, 
for the use of those connected with mines. 13th edition. London 
1913. pp. xvi+459. ill. 


Beringer, John J. See Beringer, Cornelius. > 
Berry, Arthur John. The atmosphere. Cambridge 1913. pp. x + 
146. ill. 


Beutel, Zrnst. Bewihrte Arbeitsweisen der Metallfirbung. Wien 
1913. pp. viii+ 88. 

Bevan, Edward John. See Cross, Charles Frederick. 

Bluntschli, 7, Lasius, G., and Lunge, Georg. Die chemischen 
Laboratorien des Eidgenissischen Polytechnikums in Ziirich. Zurich 
1889. pp. 39. ill. 

Bocci, Balduino. La semplificazione degli enzimi col metodo 
combinato dell’ autolisi e della dialisi. (From the Proc. verb. R. Accad. 
Fisiocritici, Siena, 1912.) 

Bornstein, Richard. See Landolt, Hans Heinrich. 

Bovie, W. 7. A preliminary note on the coagulation of proteins by 
the ultraviolet light. (From Science, 1913, N.S. 37.) ; 

— — The temperature coefficient of the coagulation caused by ultra- 
violet light. (From Science, 1913, N.S. 37.) 

Boyle, Robert. Memoirs for the natural history of Humane Blood, 
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Especially the Spirit of that Liquor. London 1683. pp. [xvi] +289. 
+[vii]. (Reference.) 

Brislee, 7. J. An introduction to the study of fuel. London 1912. 
pp. xxii+ 269, ill. 

[Brough, John Cargill.) “Modern chemistry.” Club 
Rhyme, 1868.] (Reference.) 

Browning, Philip #. Introduction to the rarer elements. 3rd edition. 
New York 1912. pp. xii+ 232. 

Bruni, G. Reazioni di doppio scambio in chimica organica. (From 
the Atti R. Inst. Veneto Sct., 1911, '70.) 
~and Amadori, M. Sul calore di formazione delle soluzioni 
solide, (From the Atti R. Inst. Veneto Sci., 1911, 71.) 
and Meneghini, D. Sulla formazione di soluzioni solide 
fra sali alcalini per diffusione allo stato cristallino. (From the Atti 
R. Inst. Veneto Sct., 1911, 71.) 

Butler, D. B. Portland cement, its manufacture, testing, and 
use. 3rd edition. London 1913. pp. x+458. ill. 

Butterfield, William John Atkinson. Lectures on chemistry in gas- 
works. -pp. 71. London 1913. 

Cahen, ZLdward, and Wootton, William Ord. The mineralogy of 
the rarer metals. A handbook for prospectors. London 1912. pp. 
xxviii +211. 

Cain, John Cannell, and Thorpe, Jocelyn Field. The synthetic 
dyestuffs and the intermediate products from which they are derived. 
2nd edition. London 1913. pp. xvii+423. 

Callan, Thomas. See Franzen, Hartwig. 

Canada, Department of Mines. Report on the utilization of peat 
fuel for the production of power. By B. F. Haanal. Ottawa 1912. 
pp. xii+145. ill. 

—— Mica: its occurrence, exploitation, and uses. By Hugh S. de 
Schmid. Ottawa 1912. pp. xiv+4l1l. ill. 

Chemical News, The. General Index to the Chemical News, Vols. 1 
to 100. London 1913. pp. iv+712. (Reference.) 

Chemisches Zentralblatt. General Registers iiber die Jabrginge 
1902-1906, uvd 1907-1911, Teil II. Berlin 1907, 1913. 2 vols. 
pp. 1663, 645 to 2040. 

Chevreul, Michel Hugéne. (Liste bibliographique des] Oeuvres 
scientifique de Michel Eugéne Chevreul, 1806-1886. By Godefroy 
Malloizel. Paris 1886. pp. 298, 

Claude, Georges. Liquid air, oxygen, nitrogen. Translated by 
Henry £. P. Cottrell. London 1913. pp. xxv+418. ill. 

Cohen, Julius Berend. Organic chemistry for advanced students 
Vol. If. London 1913. pp. vii+427. 


q 
. 


XXXVI 


Cottrell, Henry HZ. P. See Claude, Georges. 

Cross, Charles Frederick, and Bevan, Edward John. Researches on 
cellulose. III (1905-1910). London 1912. pp. x+173. 

Cumming, Alexander Charles, and Kay, Sydney Alexander. A text 
book of quantitative chemical analysis. London 1913. pp. xi+382. 

Curtius, Theodor, and Franzen, Hartwig. Ueber die chemischen 
Bestandteile griiner Pflanzen. Mitteilungen I-V. (From the 
Sitzungsber. Heidelberyer Akad. Wiss., 1910, 1912.) 

Dale, J. See Rothermundt, /. 

Datta, Rusik Lal. See Ray, Prafulla Chantra. 

Davis, William Alfred. See Allen, Alfred Henry. 

Dodgson, John Wallis, and Murray /. Alan. A foundation course in 
chewistry for students of agriculture and technology. London 1913. 
pp. x+244. ill. 
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247, 374. 

3 : 5-Dibenzo-A*:5-cycloheptadiene, _1- 
amino-, and its derivatives, 105. 

Dibenzocycloheptadienecarboxylic acid, 
hydrazide of, 105. 

3:5 - Dibenzo - A*:>-cycloheptadien - 1 - 
one-2-carboxylic acid, ethyl ester and 
its copper salt, 106. 

Dibenzocycloheptadienylurethane, 105. 

3 : 5-Dibenzo-A! :*:>-cycloheptatriene and 
its picrate, 106. 

Dibenzylsilicanediol, condensation pro- 
ducts of, 348. 

Dibenzylstannane, dihydroxy-, conden- 
sation products of, 280. 

Dicarboxyglutaconic acid, ethyl ester, 
action of amino-acid esters on, 353. 

Diethylacetobromoamide, 126. 

Diethylaminoglucose, 7. 

B-Diglycerylphosphoric 
salt, the so-called, 228. 

s-Di-5-heptylcarbamide, 126. 

Dihydrozsoindole, preparation of, 224. 

Dihydroresorcins, substituted, 286. 

2:8-Dimethoxybenzcic acid, nitro- 
derivatives, 380. 

2:3-Dimethoxytoluene, and 5- and 6- 
nitro-, 380. 

5:6-Dimethoxy-m-toluidine, 2-nitro-, 
380 


acid, carb- 


acid, calcium 


Dimethoxyvalerolactone, 363. 
3-Dimethylaminoacety]l -2-methylindole, 
59 


Dimethylaminoglucose, 7. 

2-a- Dimethylamino-y- hydroxy propylin- 
dole, 

2: 6-Dimethyl-2 : 3 -dihydro-1 : 4 - 
and its Sanibonylie anid and its ethyl 
ester, 72. 

Dimethyldihydroresorcin, bromoxylenols 


m, 369. 
2:2’-Dimethyldiphenyl, formation of 
cyclic compounds from derivatives of 
105. 


2:2/- Dimethyldipheny] - 5 : 5’ - dicarb- 
oxylic acid and its nitrile and esters,10. 
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2: 
acid, ethyl] ester, 106. 

By-Dimethyl glucose, 261. 
and its derivatives, 7). 

ay-Dimethylglutaconic acid, normal and 
labile forms of, 5. 

cis-ary- -Dimethylglutaric acid, formation 
of, 5. 

193. 

By-Dimethyl methylglucoside and its 
e¢-monoacetone derivative, 261. 

8-2: 5-Dimethylpiperazine, identity of 
the supposed, 382. 

— ylpropanetricarboxylic acid, 

3: 4-amino-, di- 

hydrochloride, 379 

3:5-Dimethylpyrazole-4-diazonium salts, 
and their azo-derivatives, 379. 

2:3- -2:3:5:6 - tetrahydro- 

pyran, 73. 

derivatives, syn- 
thesis of, 126. 

Dinaphthathioxin and its isomeride, 


Y Dinaphthypentan, 1:1-dihydroxy-, 


B- Dinaphthy! ne, 1: 1-dihydroxy-, 
oxidation of anhydride of, 382 
Dioxime peroxides, constitution of, 152. 
2: 2-Diphenol, azo-derivatives of, 248. 
Dipheny] series, studies in the, 77, 289. 
Diphenylcarbamyloximes, 248. 
2:8-Diphenyl - 2:3 - dihydro- 1:3: 4- 
naphtha isotriazine, optical resolution 


pre- 
paration of, 189. 

Diphenyleyclopentenone, 
products of, 74. 

condensation pro- 


condensation 


Diphenyl- -2:5:2': 5’-tetracarboxylic acid, 
tetramethyl ester, 10. 
Dipropylacetobromoamide, 126. 
a8-Dipropylaminopropionic acid, carb- 
amido-derivatives of, 158. 
Dispersion, rotatory, measurement of, 
171. 


anomalous, 185. 
of — compounds, 171, 221, 
348. 


aB-Di-o- and -p-tolylethanes, aB-di- 
hydroxy-, 262. 


Di(8 - trichloro - a - hydroxyethyl)carb- 
amide, 352. 

Duleitol, melting point of, 128. 

Dyes. See Colouring matters. 


Election of fellows, 51, 168, 215, 344. 


Election of honorary and foreign members, 


80. 

Electrical conductivity of solutions, 
determination of, 132. 

Emetine, constitution of, 227, 

Enantiomorphism of molecular and 
erystal structure, 62. 

Enzyme action, denitrification through, 
1l 


Equilibrium of hydrochloric acid and 
gelatin, 370. 
Eseroline, constitution of, 59. 
Ethyl alcohol, densities of mixtures of 
ethy! acetate and, 259. 
azeotropic mixtures of ethyl acetate, 
water and, 259, 260. 
vapour pressure of, and ofits azeotropic 
mixture with water, 68. 
the system : xylene, water, and, 
383. 


Ethylaminoglucose, 7. 

Ethylcarbamide, 8-trichloro-a-hydroxy-, 
352. 

Ethylene glycol diacetate, hydrolysis 


of, 4. 
Ethylidenecarbamide, f-trichloro-, 353. 
1-Epicamphor, 356. 


l-Fenchyl alcohol, 127. 
methylated, isomerism in 
the, 1 
Findon, F. S., reference to decease of 
121. 
Fluorescence, Baly-Krulla theory of, 
201. 
Formie acid, mechanism of production 
of, from glycerol and oxalic acid, 
383. 


sodium salt, reduction of mercuric 
chloride by, 250. 
Fluorone derivatives, 378. 
Furoxans. See isoOxadiazole oxides, 


Gases, influence of colloids on the 
solubility of, in water, 115. 
rate of evolution of, from s.per- 
saturated solutions, 173. 
absorption of, by celluloid, 368. 
mixtures of, explosiv eness ‘of, 130. 
Gelatin, equilibrium of hydrochloric acid 
and, 3 
dioride and its nitrosate, 244. 
Geranylamine, 244. 
Glass, permeability of, 
vapours, 111. 
Gluconamide, 7. 
d-Glucosamine, 
d-mannose, 306 
Glucoses, partly methylated, 70, 71. 


to halogen 


conversion of, into 


Glutaconie acids, chemistry of the, 5, 
253, 254, 255. 

Glycerol, interaction of oxalic acid and, 
383. 


Glyceryl trinitrate, partial pressure of, 
in solution in acetone, 157. 
Glyeylmethylenemalonic acid, 

ester, 353. 

Glyoxal, action of magnesium aryl 
haloids on, 262. 

Gossypetin and its ethers, 110. 

Gossypitol, ethers of, 110. 

Gossypitone, 110. 

Guaiacum resin as a reagent for the 
detection of oxydases and of copper, 
303. 

Guanidine thiocyanate, formation of, 

89 


ethyl 


Guanidinium nitrite and its decom- 
position by heat, 283. 


Harmaline, 290, 

isoHarman, synthesis of, 290. 

Harmine, 290. 

Hartley, Sir W. N., 
of, 274. 

Helium, presence of, in the gas from an 
X-ray bulb, 21. 

Heptane, A¢- dibromo-, 73. 

cyc Heptanecarboxylic acid in the oil 
of Cydnus Indicus, 28. 

Heptane-8¢-diol and -dione, 73. 

Heptan-¢-ol-8-one, 73. 

Heptan-8-one, ¢-bromo-, 73. 

Heron, J., reference to decease of, 103. 

Hexadecyi- -d-glucoside, 171. 

Hexahydropyrimidine and its dibenzoyl 
derivative, 29. 

cycloHexanones, condensation of, with 
cyanoacetamide, 256. 

cycloHexanone-4-carboxylic acid, optic- 
ally active salts of the semicarbazone 
and benzoylphenylhydrazoue of, 309. 

A®-cycloHexenone, 2:2:3:4:4: 6- hexa- 
chloro-5-iodo-, 283. 

2- 
nitro-, 131. 

Hops, constituents of, 180. 
nitrogenous constituents of, 182. 

Humulol, 181. 

—— J., reference to decease of, 


2- Hy ~ dro 
its deaivatives and 
tion, 109. 

B- condensation products of, 

Hydroaromatic compounds, 
compounds from, 369. 

Hydrocarbon, 6, from geraniol and 

thionyl chloride, 244. 


reference to decease 


aromatic 


LV 


Hydrocarbon, from reduction 
of geranyl chloride, 244, 

Hydrogen, presence of ueon in, after 
treatment with the electric dis- 
charge, 22, 79, 217, 233. 

interaction, of chlorine and, 75. 

Hydrogen peroxide, catalytic decom- 

position of, 55, 56. 
action of, on sodium alkyl thio- 
sulphates, 356. 

a-Hydroxy- — relation of a-amino- 

acids to. 
conversion of, a- aldehydes into, 


Hydroxyl ions, determination of the 


concentration of, 249. 
Hyoscine, absorption spectrum of, 180. 
Hyoscyamine, absorption spectrum of, 
180. 


Imides, aromatic, formation of cyclic 
bases from, 224 

Imino-compounds, formation and reac- 
tions of, 256. 

Indoles, substituted, formation of, 287. 

International association of chemical 
societies, report of, 325. 

— interaction of thiocarbamide and, 


biue adsorption compounds of, 128. 
Iodo-compounds, rate of interaction of 
sodium phenoxide and, 159, 246, 305, 
379. 
Ionic reactions, influence of acetyl- 
acetone on, 30. 
lonisation and the law of mass action, 
3, 371. 
Ipecacuanha, alkaloids of, 226. 
Ipuranol, identification of, as a phyto- 
sterol glucoside, 63. 
Iron, porosity of, 302. 
colour intensity of, 192. 
Ferric salts, reaction between thio- 
cyanates and, 123. 
reaction between thiosulphates and 
30. 
Iron, — compounds, blue, 32. 
green, 54. 
Ferric organic salts, 191. 
Isomeric change, influence of light on, 
1 


Isomerism, dynamic, studies of, 168. 


Johnson, O. C., referenee to decease of, 
49. 


Kaempferin, 278. 
7 - Keto - 4-dimethylaminopheny]-2-m-p- 
dihydroxypheny] - 1 : 4 - benzopyran, 
3: 5-dihydroxy-, 349. 


| 
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B-Keto-a-(and -8-)4-methoxypheny]-- 
(and a-)3: 4-dimethoxyphenylethanes 
and their oxime, 172. 

Ketones, relation between absorption 

spectra and constitution of, 354. 
a bromination in, 289. 
condensation of phenols and, 29. 
aliphatic, absorption spectra of, 130. 
cyclic, studies on, 74. 
unsaturated, absorption spectra of, 26. 


Lactic acid, rotation of derivatives of, 
284. 
Lactones formed by the fission of the 
gem-dimethyleyclopropane ring, struc- 
ture of, 259, 
Ladenburg memorial lecture, 273. 
Laevulose, viscosity of solutions of, 264. 
Lead, potassium carbonate, 185. 
eyanide, 361. 
estimation of, 173. 
Leontin, 3. 
——- J., reference to decease of, 
274. 
ae, T. D., reference to decease 
of, 4 
Liquide, intermiscibility of, 362. 
com pressibilities of, 252. 
mixed, molecular condition of, 194. 
surface tension of, 359, 360. 
optically active, optical and magnetic 
rotatory dispersions in, 348. 
Lithium, chloride and iodide, solubilities 
of, in alcohols, 263. 
acetylacetone, 373. 


McArthur, J., reference to decease of, 1. 
Magnesium salts, behaviour of, with 
soap solutions, 76. 
aryl haloids, action of, on glyoxal, 
262. 
- etic rotation, measurement of, 221. 
Malic anhydride, 262. 


organic liquids, 221. 
Malonic acid, ethyl ester, condensation 
of, with acid chlorides, 261. 
sodium derivative, action of ay-di- 
bromobutane on, 74. 

‘so-called disodium derivative, 11. 
Manganomanganic ferrocyanide, 32, 
Manna, new variety of, 128. 
d-Mannose, conversion of d-glucosamine 

into, 306. 
—— H., reference to decease of, 


Mass action, law of, and ionisation, 3, 


371. 
Matthey, G., reference to decease of, 49. 
Meconine, a-cyano-, 267. 
7soMelamine, and its salts, 377. 
Mellitic acid, derivatives of, 106. 


Mellitic anhydride, 106. 
Memorial lecture, Ladenburg, 273. 
Van’t Hoff, 179. 
Mercury alloys with silver and tin, 282. 
with ium, interaction of water 
and, 298. 
action of variously treated waters on, 


299. 
Mercuric chloride, reduction of, 250. 
Mercury, estimation of, 77. 
Mesityl oxide, semicarbazones, of, 59. 
Meta!lic acetylacetones and their absorp- 
tion spectra, 371, 373. 
haloids, change of colour of solutions 
of, 225. 
Methane, preparation and analysis of, 
30. 


Methane, /e/ranitro-, colours produced by, 
with certain compounds, 161. 
interaction of compounds containing 
centres of residual affinity and, 


304. 
Methoxymethylfsetol dimethyl ether, 


p-Mothoxyphenylacetyl chloride, 172. 

4-Methoxyphthalic acid, nitro-deriv- 
atives, 380. 

4-Methoxy-o-xylene, 5-nitro-, 381. 

1- eae carboxylic acid, 


1-Methyleyclobutane-2 : 2-dicarboxylic 
acid and its ethyl ester, 74. 

esters of, 296. 

3 - Methyl - 6 - - chloroiso ——_ 
dienone, 2: ‘etrachlore. 69 

Methylcytisine and its picrate, 2. 

N-Methyldihydroisoindole, 224. 

Methyldihydroresorcins, 1- and 2-, 286. 

Methylethyl-aa-dinaphthy!methane, 1:1- 
dihydroxy-, anhydride of, and its 
derivatives, 29. 

— glucose and its derivatives, 

0. 

Methylglucoside-e¢-monoacetone, 261. 

3-Methylhexadienone, 2:4:4:5:6-penta- 
chloro-, 69. 

8- and 4-Methyleyclohexane-1 : 1-diacetic 
acids, 256. 

Methyl ketones, action of nitrogen iodide 
on, 284. 

B-Methylmuconic acid and its methyl and 
ethyl esters, 14. 

Methyl-a- and -8-naphthacoumarincar- 
boxylie acids, 154. 

Methyl pentoses, constitution of, 363. 

N-Methylphthalimidine, electrolytic re- 
duction of, 224. 

acid, 
255. 


1- 
193. 
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3-Methyl-6-isopropylhexadienone, 2:4:4- 
trichloro-, 68. 

Methylquercetin, tetra- and penta-methyl 
ethers, 252. 

Methylsilicoses, 190. 

Methyltetronic acid, brucine salt, 363. 

i-Methyl tetritol, synthesis of, and its 
derivatives, 363. 

i-Methyl tetrose, synthesis of, and its 
derivatives, 108, 363. 

Methylthiobenzanilide N- and S-, 360. 

Micro-furnace, electric, 134. 

Minerals, fractionation of, 134, 

Miscibility of solids, 262. 

Mixtures, surface tension of, 359, 369. 
binary, vapour pressures of, 157. ~ 

thermal properties of, 262. 

Molecular refraction of acenaphthene 
and its monohalogen derivatives, 224. 

apoMorphine, experiments on the syn- 
thesis of, 131. 

Muconic acid, and its methyl and ethyl 
esters, 14. 

Myricyl-d-glucoside, 171. 


Naphthalene, 1-chloro-2 : 4 : 5- 
2:4: 8-trinitro-, 293. 
8-Naphthol, constitution of, 197. 
sulphides of, 197. 
action of bromine on, 53. 
a-Naphthylamine, 2: 4: 5 -trinitro-, 
264 


and 


Naphthylamines, alkyl derivatives, pre- 
paration of, 189. 
a-Naphthyl methyl ether, 2: 4:5-tri- 
264. in hyd 
eon, presence of, in hy: n 
treatment with the 
22, 79, 217, 233. 
Nicotine, absorption spectrum of, 180. 
o-Nitroamines, conversion of, into iso- 
oxadiazole oxides, 275. 
Nitro-compounds, coloured liquid mix- 
tures of amines and, 278. 
Nitrogen iodide, action of, on methyl 
ketenes, 284. 
dioxide, action of, 
permanganate, 235. 
Nitrous acid, interaction of thio- 
carbamide and, 188. 
Nitrites, estimation of, 188. 
Hyponitrous acid, conductivity of, 


on potassium 


Nitrogen atom, doubly linked, con- 
figuration of the, 309. 

Nomenclature of the rhamnose group, 54. 
of sugar derivatives, 69. - 


Oleanol, derivatives of, 301. 
Oleanoue and its acety] derivatives, 


oc echinata, fat of the seeds of. 
19 


Optical activity and enantiomorphism 
of molecular and crystal structure, 


62. 
Optically active compounds, influence of 
solvents on the rotation of, 284. 
Organic compounds, rotatory dispersive 
power of, 171, 221, 348. . 
Osmotic data in relation to combined 
water, 371. 
isoOxadiazole oxides (fwroxans), con- 
stitution of, 152. 
conversion of o-nitroamines into, 275. 
Oxalic acid, interaction of glycerol and, 
383. 
Oximes, isomerism of the, 248. 
Oxonium salt, attempt to resolve an, 
159. 
Oxydases, detection of, 303. 
Oxymethylenecamphor, d- and J-, deriv- 
atives of, 78. 
Ozone, action of, on beech-wood, 104. 
action of, on cellulose, 222. 


Palmity] chloride, a-bromo-, 345. 
Palmitylglycine, a-amino- and a-bromo-, 
345. 


Patchett, I., reference to decease of, 
274. 

n-Pentane, latent heat of, 24. 

Perezol and its acetyl derivative, 72. 

Perezone, derivatives of, 72. 

Phenanthraquinone, derivatives of, 268. 

Phenol, bacterial oxidation of, 156. 
derivatives of, absorption spectra of, 

253. 
Phenol, p-iodo-, chlorination of o-haloid 
derivatives of, 8. 
trinitro-. See Picric acid. 
Phenols, condensation of acetonedicarb- 
oxylic acid with, 154. 
condensation of camphorquinone with 
155. 
condensation of ketones and, 29. 
nitro-, structure of the salts of, 251. 
nitroamino-absorption spectra of, 160. 
trinitro-p-amino-, constitution of the, 
248. 

Phenolphthalein, constitution of and its 
alkali salts, 270. 

Phenoxide, :sodium, relative activities 
of iodo-compounds with, 159, 246, 
305, 379. 

Phenyi mercaptan and sulphide, absorp- 
tion spectra of, 194. 

Phenylacetyl-8-phenylethylamine, 
nitro-, 131. 

2-Phenyl-1 : 4 - benzopyran, 3:4 :5:7- 
m-p-hevahydroxy-, 349. 

Phenyldi-imine, Vaubel’s supposed, 24. 
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1-Phenyl-2 : 3-dimethylpyrazolone-4-di- 
azonium chloride, azo-compounds 
from, 133. 

p-Phenylenediamine, influence of sub- 
stitution on the reactivity of, 229. 

p-Phenylenediamine, 2 : 6-dichloro- and 
2-nitro- and their acyl derivatives, 


229. 

hydrohydriodide, 3 :5 :7-m-p-penta- 
hydroxy-, 349. 

B-Phenylglutaconic acid, 253. 

a-Phenylhexane-ae-diol and -dione, 73. 

a-Phenylhexan-e-ol-a-one, 73. 

a-Phenylhexan-a-one, e-bromo-, 73. 

Phenylmethylearbinols, optically active, 
interconversion of the, 109. 

6 - Phenyl - 2-methyl -2 : 3-dihydro-1 : 4- 
pyran and its 5-carboxylic acid and 
its ethyl ester, 73. 

Phenylmethylethylazonium iodide, 
optical resolution of, 109. 

8-Phenyl-a-methylglutaconic acids, 253. 

2-Phenyl-6-methyl-4-pyrone d-a-bromo- 
camphor--sulphonate, resolution of, 
159. 


Phenyl ,styryl ketone, action of heat on 
the semicarbazones of, and preparation 
of the phenylsemicarbazones of, 245. 

2-Phenyl-5-styryloxazole, 261. 

Phorone, derivatives of, 302. 

Phosphonium iodide, action of heat on, 
61. 

Phosphoric acids, 61. . 

Phthalic acid, 3:4- and 8 : 5-dinitro-, 
and their derivatives, 61. 

Phthalimidine, electrolytic reduction of, 
224. 

Physostigmine, constitution of, 59, 287. 

Phytic acid, 27. 

Phytin, 27. 

Phytosterolins, 64, 171. 

Picric acid, absorption spectrum of, 
216. 

Piperazine, absorption spectra of deriv- 
atives of, 303. 

Piperidine, absorption spectrum of, 180. 
absorption spectra of derivatives of, 
303 


Pol tides, synthesis of, 345. 
chloride, and iodide, 
spontaneous crystallisation of 
solutions of, 160 
solubilities of, in alcohols, 263. 
carbonate, double carbonates of the 
alkaline earth metals and Jead with, 
185. 
oxalates, 252. 
permanganate, action of nitric oxide on, 
235 


Proline, ‘identification of, 118, 177. 


Propionic acid, a-bromo-, action of 
sodium hydroxide and methoxide on, 
129, 

Propionic anhydride, rate of hydration 
of, 265. 

Protein hydrolysis, tryptic, measurement 
of, 14. 

isoPulegol, 127. 

Purpurogallin, 354. 

Pye, T. E.,. reference to decease of, 343. 

Pyridine, absorption spectra of deriv- 
atives of, 303. 

Pyrone derivatives, absorption of iodine 
by, 128. 

Pyruvic acid, condensation of aldehydes 
with, 174. 


Quercetagetin and its ethers, and acetyl 
derivative, 9. 

Quercetagetinic acid, 9. 

Quercetagetol tetraethyl ether, 9. 

Quercetin, methylation of, 253. 
dyes derived from, 349. 

Quercetin, 6’-amino-, 280. 

Qninol, compounds of, with sulpbites, 
and their fluorescence, 4. 

Quinol-benzein, hydroxy-, and its tetra- 
acetyl derivative, 10. 

Quinol-phthalein anhydride, hydroxy-, 
and its tetra-acetyl derivative, 9. 

ésoQuinoline alkaloids, synthesis in the 
group of, 63. 

Quinone-ammonium derivatives, 6. 

p-Quinones, action of semicarbazide 
hydrochloride on, 226. 


Racemic compounds, existence of, in the 
liquid state, 67. 

Radioactive disintegration products, 
chemical nature of, 7, 172. 

Rao, B. V., reference to decease of, 49. 

Resorcinol-benzein, 378. 

Rhamnose group, nomenclature of the, 54. 


| Richardson, A., reference to decease of,1. 


Ring compounds, new series of, 346. 
Roscoe, Sir H. E., presentation of bust 
of, to the Society, 296. 

Rotation, influence of solvents on the, 
of optically active compounds, 284. 
Rotatory dispersion. See Dispersion, 

rotatory. 
Rotatory power, dependence of, on 
chemical constitution, 266, 296. 
of derivatives of succinic acid, 352. 
Rotatory powers, co-ordination of, for 
different wave-lengths, temperatures, 
and solutions, 296. 
Roy, M. G.,reference to decease of, 274. 
Rubidium chloride, solubility of, in 
alcohols, 263. 
Rubremetine hydrochloride, 227. 


LIX 


Salts, quinonoid, of nitroanilines, 66. 
Sandberg, C. P., reference to decease of, 


367. 
Sarsaparilla root, chemical examination 
of, 372. 
Sarsapic acid and its dimethyl ester, 372. 
Scandium acetylacetone, 373. 
Schiff’s bases, addition of negative 
radicles to, 196. 
Selenium organic compounds, 196. 
Selenodiphenylamine, 196. 
Semicarbazones, 59, 245. 
Senna leaves, constituents of, 278. 
Seward, H., reference to decease of, 1. 
Silicon compounds, nomenclature of, 190. 
organic, 190, 348, 374. 
Silicoses, 190. 
Silver alloys with mercury and tin, 


bromide, crystallisation of, 62. 
iodide, crystallisation of, 62. 
Sitosterol-d- -glucoside, 171. 
Smilacin, composition of, 373. 
Soap, behaviour of calcium and mag- 
nesium salts with solutions of, 76. 
Sodium alloy with mercury "(sodium 
amalgam), interaction of water and, 
298. 


action of variously treated waters on, 
299. 

chloride and iodide, solubilities of, in 
alcohols, 263. 

iodide with acetone of crystallisation, 


hyponitrite, conductivity of, 185. 
hydrosulphide, conversion of, into the 
monosulphide, 154, 
polysulphides, 380. 
alkyl thiosulphates, action of hydrogen 
roxide on, 35 
Solids, miscibility of, 262. 
Solubility as a constitutive property, 
119. 
Solutions, theory of, 362. 
determination of the electrical con- 
ductivity of, 132. 
supersaturated, rate of evolution of 
gases from, 173. 

Solvents, influence of, on the rotation 
of optically active compounds, 284. 
Spectra, absorption, wl chemical re- 

activity, 216. 

of metallic acetylacetones, 371. 

of acids and their salts, relation be- 
tween, 63. 

of unsaturated 
ketones, 26. 

of certain alkaloids, relation be- 
tween constitution and, 180. 

of derivatives of aniline, phenol, 
and benzaldehyde, 253. 


aldehydes and 


Spectra, of azo-derivative 
from antipyrinediazonium salts: 
247. 

of benzene derivatives, 132. 

of the two isomeric o-dinitrobenz- 
idines, 77. 

and constitution of ketones, relation 
between, 354. 

of aliphatic ketones, 130. 

and chemical constitution of nitro- 
aminophenols, 160. 

of derivatives of pyridine, piper- 
idine, and piperazine, 303. 

of substances containing labile 
hydrogen atoms, 58. 

of sulphurous acid and sulphites, 
375. 


of thio-derivatives of benzene, 194. 
a W. S., reference to decease of, 
179 


Sphingosin, oxidation of, 154. 
Strontium potassium carbonate, 187. 
Styryl benzoylaminomethy! ketone, 261. 
Substance, C,,H, from the oil of 
Cydnus Indicus, 28. 
Co4H 495, from ‘the anhydride of 
B-1:1-dihydroxydinaphthylpropane, 
382. 
CopHOe, from the anhydride of 
thylpro - 


382 
Cast from reduction of 604, 


0,110, from oleanone, 801. 
C59Hg09, from oleanone, 301. 
Succinic acid, optical rotatory power of 
derivatives of, 352. 
bromo-, action of sodium hydroxide 
and methoxide on, 129. 
Sucrose, viscosity of solutions of, 264. 
rate of inversion of, 281. 
Sugars, nomenclature of, 69. 
reducing, action of ammonia and 
alkylamines on, 7. 
Sulphanilic acid. See Aniline-p-sul- 
phonic acid. 
cis - Sulphonyldiacetatodiethylenedi - 
aminecobaltic hydrogen sulphonyldi- 
acetate, 272. 
Sulphur chloride, action of, on metallic 
salts of organic acids, 261. 
Thiony] chloride, action of, on metallic 
salts of organic acids, 261. 
— of the alkali metals, 


Sulphuric acid, action of, on copper, 


344, 

Sulphurous acid, and its salts, absorp- 
tion spectra of, 375. 

Thiosul phates, reaction between ferric 
salts and, 30. 


Surface tension of mixtyres, 359, 360. 
Sylvestrene, d-, constitution of, 223. 
d- and l-, synthesis of, 356. 


Tartaric acid, action of, on tin, 122. 
ethyl ester, rotatory power of, 185. 
Tate, W., reference to decease of, 65. 
Tautomerism, keto-enolic, 130. 
Terpenes, chemistry of the, 246. 
Tetrahydroberberine alkyl hydroxides, 
constitution of the anhydro-bases 
derived from, 125. 
Tetrahydroquinaldinomethylenecam- 
phors, the ten stereoisomeric, 247. 


-Tetramethyl ferrocyanide, isomeric forms 


of, 188. 

2:2:3:3 - Tetramethyldicyclo[0,1,2}pen- 
tan-1-ol-5-one, 4-bromo-, 302. 

1 : 2: 2-Tetramethyleyclopentan-4-one, 

02. 

Thallous nitrite, 197. 

Thioanilides, tautomerism of, 360. 

Thiocarbamide, interaction of iodine and, 

14. 
interaction of nitrous acid and, 188. 

Thiocyanates, reaction between ferric 
salts and, 123. 

Thorium, relation of uranous salts te, 
383. 

Thymol, action of chlorine on, 68. 

Tin, action of tartaric acid on, 122. 
alloys with mercury and silver, 282. 
organic compounds, 280. 

o-Toluic acid, 3: 4- and 3 :5-dinitro-, 61. 


a-p-Toluidino-y- phenylisocrotononitrile, 
115 


o-Tolyl] methyl ether, 5:6-dinitro- 
3-hydroxy-, 380. 

p-Tolylacrylic acid, 3-nitro-, reduction 
of, 287. 

3:4-Tolylenediamine, 3-acetyl and 3- 
benzoyl derivatives, 232. 

8: 4-Tolylenediazoimide, constitution of 
a- and 8-acyl derivatives, 232. 

8-p-Tolylpropionic acid, 3-amino-, 287. 

Trianhydrotetrakisdipheny|silicanediol, 


375. 
4-Triazo-3 : 5-dimethylpyrazole, 379. 
Triethoxybenzeneglyoxylic acid, hydr- 
oxy-, 110. 

8:5:7- Triethoxy -2-m- p- diethoxy- 
henyl-4-ethyl-1 :4-benzopyran an- 
ydrehydriodide, 349. 


ismuthine, 77. 
2:4:5-Triphenyloxazole, preparation 
of, 229. 


Urauous salts, relation of, te thorium, 
383. 
chloride, absorption of light by, 284. 


LX 


Vanadyl acetyl mesityl oxide, 374. 

bi Hoff Committee, report of the, 
167. 

Vapour pressure of alcohols and of their 
azeotropic mixtures with water, 68. 

Vapours, latent heat of, 24. 

Velocity of formation of quaternary 
ammonium salts, 32. 

Velocity of hydration of acid anhydrides, 
265. 


we of reaction, measurement of, 
of alkyl iodides with sodium phen- 
oxide, 159, 246, 305, 379. 
Viscometer, a constant pressure, 172. 
Viscosity and association, 32. 
relation between chemical constitution 
and, 378. 
criticism of investigations on, 118. 
determination of, 361. 
maxima and their interpretation, 174. 


Walden inversion, experiments on the, 


109. 
model to illustrate the, 198. 
Wallace, A., reference to decease of, 
274. 
WATER : 
Conductivity water, preparation of, 
124. 
determination of hardness in, 76. 


| Weights, molecular, apparatus for the 


determination of, 349. 


Xanthohumol, 181. 


| Xanthoxylum brachyacanthum, alkal- 


oids of, 26. 


| o-Xylene, derivatives of, 26, 126, 169, 


170, 217, 352. 
nitro-derivatives oxidation of, 60. 
3:4:5- and 3:4:6-trinitro-, mobile 
nitro-groups in, 169. 
m-Xylene, the system: alcohol, water, 
and, 383. 
o-Xylene-5-sulphonic acid, 4-nitro-, 26. 
o-8-Xylenol, 5-bromo-, and its benzoyl 
and o-nitrobenzoy] derivatives, 352, 
369. 
4:5-dibromo-, and its acetyl and 
benzoyl derivatives, 170, 369. 
o-4-Xylenol, 5- and 6-bromo- and their 
benzoyl and o-nitrobenzoyl deriv- 
atives, 217, 369. 
Xylidinesulphonic acids, 126. 
2:4-Xylylsuccinamic acid, 287. 


Zinc, rate of volatilisation of, 151. 
acetylacetone, 373. 
estimation of, 153. 
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Thursday, January 23rd, 1913, at 8.30 p.m., Professor Percy F. 
FRANKLAND, LL.D., F.R.S., President, in the Chair. 


Messrs. James W. McBain, M. Nierenstein, Arthur J. Hale, and 
W. Compton Till were formally admitted Fellows of the Society. 


The Presrpentr referred to the loss sustained by the Society, 
through death, of : 


Elected. Died. 
Arthur Crozier Claudet ... June 18th, 1902 January 17th, 1913 
John McArthur... .... December 1st, 1887 December 9th, 1912 
Arthur Richardson ... .... June 18th, 1885 June Ist, 1912 
Henry Seward ... ... ... January 20th, 1870 April 12th, 1912 


Certificates were read for the first time in favour of Messrs. : 


William Beath, 152, St. George’s Road, Hull. 

Percy Charles Burr, B.Sc., Essex Lodge, Ravensbourne Park, 
Catford, S.E. 

Harold Reginald Septimus Clotworthy, B.A., B.Sc., 39, Trinity 
College, Dublin. 

John Albert Cockshutt, M.Sc., Queen’s College, Taunton. 

Tin Kari Ghose, B.A., 23/1, Baniatola Street, Hatkhola P.O., 
Calcutta. 

George Watson Gray, 8, Inner Temple, Liverpool. 
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Daniel William Lloyd, B.Sc., The Manse, Ormonde Road, Kil- 
kenny. 

Walter Cyril Loynes, Eastfield, Comberton Road, Kidderminster. 

Alexander Killen Macbeth, M.A., B.Sc., 3, Victoria Terrace, 
Cregagh, Belfast. 

Henry Stephen Martin, 64, Dyke Road, Brighton. 

Aylmer Henry Maude, Great Baddow, Chelmsford. 

Joseph Horsnell May, 21, Donovan Avenue, Muswell Hill, N. 

Ernest Joseph Mumford, 67, Hatherley Road, Walthamstow, N.E. 

John Walter Smith, B.Sc., 48a, Hurstbourne Road, Forest Hill, 
8.E. 

Hubert Rogers Wood, c/o Messrs. Fenner, Alder and Co., Ltd., 
Millwall, E. 


A Certificate has been authorised by the Council for presentation 
to ballot under Bye-law I (3) in favour of Mr. Jonathan Parker, 
c/o The Wattle Extract Co., 42, Anglo-African House, Durban, 
Natal. 


Of tae following papers, those marked * were read: 


*1, “The constituents of the rhizome and roots of Caulophyllum 
thalictroides.” By Frederick Be ding Power and Arthur Henry 
Salway. 


The material employed for this investigation consisted of the 
rhizome and roots of the American plant, Caulophyllum thalic- 
troides (Linné), Michaux (Nat. Ord. Berberidaceae). 

A preliminary test showed the presence of an alkaloid, and a 
small amount of an enzyme was obtained, which slowly hydrolysed 
amygdalin. 

An alcoholic extract of the ground material, when distilled in 
a current of steam, yielded a small amount-of an essential oil. 
From the alcoholic extract the following definite compounds were 
isolated: (i) Methylcytisine, C,,H,,ON, (m. p. 137°; [a], —221°6°), 
the picrate of which melts at 228°; (ii) a crystalline glucoside, 
caulosaponin, C;4H,,0;7,4H.O (m. p. 250—255°), which on hydro- 
lysis is resolved into caulosapogenin, CyyHeg0, (m. p. 315°), and 
dextrose; (iii) a new crystalline glucoside, caulophyllosaponin, 
CogH 4037 (m. p. 250—260°; [a], +32°3°), which on hydrolysis is 
resolved into caulophyllosapogenin, CsgHgg0, (m. p. 315°), and 
arabinose; (iv) a phytosterol, C.,H,O (m. p. 153°); (v) citrullol, 
C.,H,;0,(OH);; (vi) a mixture of fatty acids, consisting of palmitic, 
stearic, cerotic, oleic, and linolic acids. The alcoholic extract also 
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contained a quantity of sugar, which yielded d-phenylglucosazone 
(m. p. 210°), and a comparatively small amount of resinous 
material, 

Methylcytisine represents the alkaloid first isolated by J. U- 
Lloyd (Proc. Amer. Pharm. Assoc., 1893, 41, 115), and designated 
by him “caulophylline,” but its composition had not heretofore 
been known. The glucoside to which the name of caulosaponin 
has now been given is undoubtedly identical with a _ glucosidic 
substance, which was likewise first obtained by Lloyd, and termed 
“Jeontin,” although its formula had not been correctly determined. 
Its complete characterisation has now been effected. 


*2. “ Ionisation and the law of mass action.” 
By William Robert Bousfield. 


The author showed that the dilution laws for strong electrolytes 
formulated by Rudolphi, van’t Hoff, and Kohlrausch (with some 
others) are all true in the region of very high dilution, all being 
equivalent in that region to the simple law: 

(1—a)=4-3 x Constant, 
where fA is the total number of molecules of water per mol. of 
solute. In this region the law for weak electrolytes becomes: 
(1—a)=A-' x Constant. 

The fundamental difference between weak and strong electrolytes 
may therefore be thus stated: 

For weak electrolytes, at great dilution, the active mass of the 
undissociated fraction is inversely proportional to the mass of the 
water. 

For strong electrolytes, at great dilution, the active mass of the 
undissociated fraction is inversely proportional to the square root 
of the mass of the water. 

The question of the best method of arriving at the true coefficient 
of ionisation was also considered. 


Discussion. 


In reply to Dr. Senter, Mr. BousFrietp stated that he thought it 
was by a special consideration of the active mass of the dissociated 
fraction of the solute that the formule would be ultimately brought 
into conformity with the law of mass action. As to the manner in 
which the theory of ionic sizes reconciled the series of values for 
freezing-point depressions, he referred to a former paper (Phil. 
Trans., 1906, A, 206, 149). 


*3. “The character and cause of the blue fluorescence which 
develops in alkaline solutions containing quinol and sulphite 
on exposure to the air.” By Thomas Cunningham Porter. 


Moist pbenzoquinone and quinhydrone each react directly with 
neutral as well as with acid alkali-metal sulphites to form com- 
pounds which differ according to which of the reagents is in excess. 

With excess of sulphite remarkably stable compounds such as 
(NH,HSO;),C,H,O, are produced. These, in turn, form with 
alkali- and alkaline-earth-metal hydroxides substances which give 
' brilliantly fluorescent aqueous solutions. 

The character of this blue fluorescence was described, and it was 
shown that the fluorescence of “stale” quinol and sulphite photo- 
graphic developers is identical with it, and due to the same cause. 


*4. “The form of extinction curves: cobalt nitrate solutions.” 
By Thomas Ralph Merton. 


An investigation has been made of the extinction curves of cobalt 
nitrate solutions, which exhibit a single absorption band in the 
visible spectrum. It has been found that the curve may be repre- 
sented within the limits of experimental error by a simple mathe- 
matical expression. It is suggested that many of the apparently 
anomalous forms of extinction curves which are found are due to 
the superposition of some such simple type as the above. 


5. “The hydrolysis of ethylene glycol diacetate. (Preliminary 
note.)” By Ernest Graham Bainbridge. 


The author has investigated the action of sodium ethoxide in 
alcoholic solution on ethylene glycol diacetate at the boiling point 
of the mixture, and finds that ethyl acetate is produced. A yield 
of 85 per cent. of ethylene glycol can readily be obtained as 
follows: A molecular mixture of ethylene glycol diacetate and 
sodium ethoxide is heated on a steam-bath to remove the ethyl 
acetate and excess of alcohol, the residue treated with water, and 
distilled under diminished pressure. The distillate is then fraction- 
ated, the yield being almost that required by theory. 

The author is at present engaged in working out the mechanism 
of the reaction, and in further investigating the action of sodium 
ethoxide and sodium hydroxide on ethylene glycol diacetate. 


6. “The chemistry of the glutaconic acids. Part VII. The 
normal and labile forms of ay-dimethylglutaconic acid and their 
reduction to cis-ay-dimethylglutaric acid.” By Jocelyn Field 
Thorpe and Arthur Samuel Wood. 


It has been found possible to isolate the labile modification of 
ay-dimethylglutaconic acid, which is a crystalline substance melting 
at 118°. The view expressed in previous parts of this series that 
both the labile and normal forms of substituted glutaconic acids 
have a cis-configuration is supported by the fact that both the 
labile and normal forms of ay-dimethylglutaconic acid yield cis-ay- 
dimethylglutaric acid on reduction: 


Me-CO,H 


Me-CO,H (HMe-CO,H 
Normal acid (m, p. 147°). 


JH, 
_GMe-CO,H 


HMe:CO,H 

Labile acid (m. p. 118°). cis-ay-Dimethylglutaric acid 
(m. p. 128°). 


The properties of the labile acid were described. 


7. “The influence of water on the partial pressure of hydrogen 
chloride above its alcoholic solutions.’’ By William Jacob 
Jones, Arthur Lapworth, and Herbert Muschamp Lingford. 


The authors have determined the partial pressures of hydrogen 
chloride above its anhydrous alcoholic solution over a range from 
0°275N to 3°19, and also in presence of small quantities of water 
up to 2°5 gram-molecules per litre. The apparatus used consisted 
of three saturators of the type devised by Gahl, united by ground- 
glass joints with mercury seals, and containing in order, anhydrous 
ethyl alcohol, the hydrogen chloride solution, and water respec- 
tively. Hydrogen was passed through the apparatus, which was 
wholly immersed in a thermostat at 25°+0°05, the use of air having 
been found to lead to chemical change and inconsistent results; 
the volume of gas used was determined from the weight of alcohol 
which passed from the first saturator, whilst the hydrogen chloride 
expelled from the second solution (which remained practically 
constant in concentration) was ascertained by titration of the liquid 
in the third saturator. 

The results obtained were consistent, and the method appeared 
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to give satisfactory values, except possibly with very low pressures 
(0°2 mm. or less), when water was present. 

A somewhat complicated formula, based on Dolezalek’s expres- 
sion, serves to express the influence of the concentration of hydrogen 
chloride or water, or both together, over a wide range. 


8. “Quinone-ammonium derivatives. Part II. WNitro-haloid, di- 
haloid, and azo-derivatives.” By Raphael Meldola and William 
Francis Hollely. 


In continuation of their former paper (T., 1912, 101, 912) the 
authors described new types of quinone-ammonium derivatives con- 
taining halogens and azo-groups. The isolation of these compounds 
had been made possible by the discovery that the nitro-groups in 
the dinitrotrimethylammonium-benzoquinone described in their last 
communication could be either partly or completely reduced, the 
‘resulting amino- and diamino-compounds being amenable to treat- 
ment by all the ordinary diazo-methods. The compounds described 
were of the types: 


NO. x O 
X =halogen. 


HO-C,,H,°N. O 
(B) 10 

The preparation of the bisazo-compound from f-naphthol and the 
isolation of the first of the quinone-ammonium derivatives contain- 
ing an asymmetric nitrogen atom was preliminarily indicated by 
the authors. The relationship between the colour and constitution 
of the compounds was further considered, and preference provision- 
ally given to the “aci’-form for the nitro-group in the nitro-deriv- 
atives which are invariably coloured, the corresponding haloid 
derivatives being colourless : 


O 
(Xx 


| N(CH,); N(CH,), 
Coloured. Colourless. 


The “quinole” structure for the hydrated form (T., 1912, 101, 
918) was considered to have received further support from the 
experimental results obtained. 


9. ‘The chemical nature of some radioactive disintegration 
products.” By Alexander Fleck. 


It has been found that uranium-X, mesothorium-2, radioactinium, 
thorium-B and C, actinium-B and C, radium-B, C, and F, have 
chemical properties identical with those of some already known 
element. Uranium-X and radioactinium are chemically similar to 
and non-separable from thorium, mesothorium-2 is non-separable 
from actinium, thorium-B is non-separable from lead, radium-B 
and actinium-B are extremely similar to lead and most probably 
non-separable from it; thorium’, radium-C, and actinium are 
very closely allied to bismuth, and probably chemically similar to 
it. The present view that there is only one product, radium-Z, 
between radio-lead and polonium has been confirmed by the direct 
measurement of the growth of radium-F from radium-Y. Radium-2 
has chemical properties identical in all respects with those of 
bismuth. 


10. “ The action of ammonia and alkylamines on reducing sugars.’’ 
By James Colquhoun Irvine, Robert Fraser Thomson, and 
Charles Scott Garrett. 


The action of ammonia, in methyl-alcoholic solution, on various 
sugar derivatives has been re-investigated. The reactions were 
carried out in the cold, and in the absence of a catalyst. From the 
fact that sucrose, a-methylglucoside, and tetramethyl a-methyl- 
glucoside were unaffected under these conditions whilst glucono- 
lactone was converted into gluconamide, the deduction is made that 
the formation of the so-called “imines” of the sugars is due to 
condensation of the reducing group with one molecule of ammonia. 

These imines are thus to be regarded as unstable amino-sugars, 
and the absence of salt formation is due to the ready hydrolysis 
of the complexes. According to this view of the structure of these 
compounds, reducing sugars should be capable of condensation with 
both primary and secondary amines, and it is now shown that 
glucose reacts with ethylamine, diethylamine, and dimethylamine 
to give ethylaminoglucose, diethylaminoglucose, and dimethylamino- 
glucose respectively. Ethylaminoglucose is crystalline, and shows 
measurable mutarotation, and the same change was detected in 
the case of “ glucoseimine.” 

The action of ammonia on levulose gave, in addition to 2:5-di- 
tetrahydroxybutylpyrazine, a second product, C,H,O,N, which, 
although inactive, was converted into glucosephenylosazone, dis- 
playing the normal rotation. The constitution of this product, and 


the possible cause of the great variation in stability shown by 
amino-sugars were discussed. 


11. “Th chlorination of iodophenols. PartII. The chlorination 
of o-haloid derivatives of p-iodophenol.”” By George King and 
Hamilton McCombie. 


The work described by Brazier and McCombie (T., 1912, 101, 
968) on the chlorination of p-iodophenol has now been extended to 
other p-iodophenols in which one or both of positions 2 and 6 is 
occupied by another halogen atom. 

Willgerodt (Ber., 1892, 25, 3495) states that when 2:4:6-tri- 
iodophenol is chlorinated in chloroform solution only an oily 
substance results. The authors have confirmed this result, but were 
able to obtain an iodo-dichloride when either carbon tetrachloride 
or light petroleum was employed as the solvent. This iodo- 
dichloride is more stable than the one derived from p-iodophenol, 
and differs further from the latter compound in that on decom- 
position chlorine is liberated and tri-iodophenol is regenerated. 

As both the solvent and the temperature employed in these 
chlorinations had an influence on the products obtained, a detailed 
study of these influences was made. In glacial acetic acid at 15° 
the main eae of the reaction were (1) a tetrachloro-compound : 

-and (2) chloroanil. In boiling acetic acid solution a copious yield 
of chloroanil was obtained. 

2:6-Dibromo-4-iodophenol gave an iodo-dichloride which resembled 
the compound derived from tri-iodophenol in that on decomposing 
chlorine is evolved and the original phenol is regenerated. It has 
been shown by Brazier and McCombie that 2: 6-dichloro-4-iodo- 
phenol can be converted into an iodo-dichloride which decomposes 
with evolution of hydrogen chloride and the formation of a further 
substitution product. Hence the presence of two bromine or two 
iodine atoms in positions 2 and 6 protects the hydrogen atoms 3 
and 5 from attack. 

2:4-Di-iodophenol and 2-bromo-4-iodophenol both yield iodo- 
dichlorides which on decomposing lose hydrogen chloride and give 
6-chloro-2 : 4-di-iodophenol and 6-chloro-2-bromo-4-iodophenol respec- 
tively. 

While the iodophenols described yield unstable iodo-dichlorides, 
it has been found in this case, as was noticed in the case of p-iodo- 
phenol, that the acyl derivatives yield stable iodo-dichlorides. 

In the case of all the polyiodo-compounds which are described 
it was found that only one of the iodine atoms becomes tervalent. 
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In these cases evidently the hydroxyl and acyl groups destroy the 
tervalency of the iodine atoms in the same way as the methy! 
group does in 2:4-di-iodotoluene (Willgerodt and Simonis, Ber., 
1906, 839, 269) and the nitrogroup in 3:5-di-iodonitrobenzene 
(Willgerodt and Ernst, Ber., 1901, 34, 3406). 


12. “ Quercetagetin.” By Arthur George Perkin. 


Quercetagetin, C,;H,,O,, the colouring matter of the African 
marigold (7agetes patula) (P., 1902, 18, 75), when methylated with 
excess of methyl iodide and alkali gives quercetagetin pentamethyl 
ether, C,;H;0,;(OMe);, pale yellow needles, m. p. 161—162°, and 
quercetagetin hexamethyl ether, C,;H,O.(OMe),, colourless needles, 
m. p. 157—158°. Quercetagetin hexaethyl ether, C,;H,O,(OEt),, 
colourless needles, m. p. 139—141°, by hydrolysis with alcoholic 
potassium hydroxide gives protocatechuic acid diethyl ether, and a 
ketone, guercetagetol tetraethyl ether, HO-C,H(OEt),° CO-CH,°OEt, 
prismatic needles, m. p. 46—48°, which yields the oxime, C,,H,;O,N, 
m. p. 93—95°, and with permanganate an acid (quercetagetinic 
acid), needles, m. p. 100—102°. The pentahydroxyflayonol consti- 
tution : 

OH 


is assigned to quercetagetin, which is thus isomeric with myricetin 
(T., 1911, 99, 1721), but the positions of the hydroxyl groups, 
O:0H:OH:OH-, in the tetrahydroxybenzene nucleus have not yet 
been decided. Acetylquercetagetin melts at 209—211°, and not at 
203—205° as previously stated. : 


13. “Hydroxyquinol-phthalein anhydride and hydroxyquinol- 
benzein.” By Kedar Nath Ghosh and Edwin Roy Watson. 


From certain theoretical considerations it was argued that 
gallein, pyrogallol-benzein, and a compound obtained from benz- 
aldehyde and pyrogaliol by condensation with hydrochloric acid 
(K. Hofmann, Ber., 1893, 26, 1139) should have valuable dyeing 
properties. It was found that pyrogallol-benzein has dyeing pro- 
perties equally as good as those of gallein, but its good properties 
have probably been overlooked on account of an unfavourable 
report (Doebner and Forster, Annalen, 1890, 257, 63). The con- 
densation of benzaldehyde and pyrogallol gives no dyestuff. 

Hydroxyquinol-phthalein anhydride, obtained by con- 
densing hydroxyquinol and phthalic anhydride, separates from 
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alcohol in red crystals; it forms a tetra-acetyl derivative, 
C.)H,0,(OAc),, crystallising from benzene in colourless, rhombic 
form, melting at 267°. It dyes mordanted wool scariet on alum 
and tin, violet on chrome, and brownish-black on iron mordants. 
The shades are not fast. 

Hydroxyquinol-benzein, C3,H,O,,, was produced by condensing 
hydroxyquinol and benzotrichloride. It is obtained as a dark red, 
amorphous substance by hydrolysing the pure tetra-acetyl deriv- 
ative, C3,H,0,(OAc),, which separates from benzene in yellow, 
needle-shaped crystals, melting at 235°. Hydroxyquinol-benzein 
dyes exactly the same shade as the corresponding phthalein 
anhydride, and the dyeings are also not fast. 


14. “ 2: 2’-Ditolyl-5 : 5’-dicarboxylic acid.” 
By James Kenner and Ernest Witham. 


The dinitrile, m. p. 158°, dimethyl ester, m. p. 134°, and diethyl 
ester, m. p. 76°, of 2:2/-ditolyl-5 :5/-dicarboxylic acid were prepared 
by the action of copper powder on the corresponding derivatives 
of o-iodo-p-toluic acid. 

Tetramethyl diphenyl-2 : 5 : 2! :5/-tetracarboxylate, m. p. 156°, was 
obtained in a similar manner from dimethyl iodoterephthalate. 

The properties of certain of these compounds differed from those 
observed by Liebermann in compounds to which he attributed the 
same constitution, and the conclusion was drawn that the latter 
derivatives were differently constituted. 


15. “The carbonylferrocyanides.” 
By Herbert Ernest Williams. 


The carbonylferrocyanides exist in the mother liquor resulting 
from the working up of “cyanogen mud.” They can be recovered 
by precipitating with ferric salts, boiling the precipitate with lime, 
precipitating the ferrocyanide present as calcium ammonium ferro- 
cyanide, by converting a portion of the liquor into the ammonium 
salt, mixing with the bulk, and boiling. 

The filtrate is boiled with lime to remove the excess of ammonia 
and the salt allowed to crystallise. The salts of the alkali- and 
alkaline earth-metals, including lithium and magnesium, are very 
soluble, and several are deliquescent. The salts of the heavy metals 
are for the most part insoluble in water ; lead, chromic, stannic, and 
alumina salts produce no precipitate. 

The following salts were described: Ammonium salt, 

(NH,)3Fe(CN),CO,3H,0 ; 
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dimethylaniline salt, (CjH;-NMe,),H;Fe(CN),CO,8H,O, sparingly 
soluble ; diethylaniline salt, spar- 
ingly soluble; barium salt, Ba,[Fe(CN),CO],,14H,O. The calcium 
salt, Ca,[Fe(CN),CO],,8H,O, is deliquescent, and forms double salts, 
CaKFe(CN),CO,5H,O and CaNH,Fe(CN),,CO. The cobalt salt, 
Co,[Fe(CN),;CO}],,18H,O, is reddish-pink, loses 13H,O at 100°, and 
turns blue; it also forms the salt, Co,K[Fe(CN),CO},,21H,O. The 
cadmium salt, Cd,|Fe(CN);CO],,7H,O, is white, and becomes an- 
hydrous at 100°; the cupric salt, Cu,{Fe(CN),CO],,14H,O, is pale 
green, and loses 7H,O at 100°; when crystallised from ammonia 
it gives the salt, Cu,| Fe(CN);CO],,3NH;,9H,O, which is olive-green, 
and also forms the salt, Cu;K,|/Fe(CN),CO],,XH.O. The lithium 
salt, LisFe(CN),CO,4H,O, is deliquescent, and loses 2H,O at 100°. 
The magnesium salt, Mg,{ Fe(CN),;CO],,16H,O, loses 10H,O at 100°; 
the manganese salt, Mn,|Fe(CN);CO],,18H,O, is white, loses 15H,O 
at 100°, and when oxidised with nitric acid forms a dark brown 
manganomanganic salt. 

The nickel salt, Ni,{Fe(CN),CO],,13H,O, is apple-green, loses 
6H,O at 100°, and with ammonia gives the pale blue salt, 
Ni,| Fe(CN);CO],,2NH3,4H,O. The zine salt, 

Zn,| 
is white, loses 4H,O at 100°, and gives with ammonia the salt, 
Zn,| Fe(CN),CO],,4N H;,4H,0. 


16. ‘‘The so-called disodium derivative of diethyl malonate.” 
By Alexander Killen Macbeth and Alfred Walter Stewart. 


e 

In the course of an investigation of the absorption spectra of 
malonic acid derivatives, the results of which will be published 
shortly, the authors have been led to examine the spectra of solu- 
tions of diethyl malonate and diethyl methylmalonate in the pres- 
ence of sodium ethoxide ; and as the results do not form part of the 
main work they are now published. 

It was for some time assumed that diethyl malonate was capable 
of forming both a mono- and a di-sodium derivative. The latter 
substance would have the composition Na,C;H,,0,; but Vorlinder 
(Ber., 1903, 36, 268) threw considerable doubt on its existence, as 
molecular-weight determinations in boiling alcohol (Vorlinder and 
Schilling, ibid., 1899, 32, 1876) showed that it behaved as if it 
were a mere mixture of the monosodium derivative with sodium 
ethoxide. Vorlander concluded from an examination of the con- 
ductivities of solutions of the free ester, the sodium derivative, and 
sodium ethoxide, that a true sodium substitution product was 
present, and not a mere additive compound of one molecule of ester 
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plus one molecule of sodium ethoxide. To this substance he 
ascribed the formula CHNa(CO,Et),, thus representing it as a 
C-derivative and not an O-derivative. Considerable doubt is thrown 
on this conclusion by the later work of Haller and Muller (Compt. 
rend., 1904, 189, 1180), for by means of the refractometric method 
they were able to show that malonic derivatives were salts of 
y-acids having the metallic atom attached to a non-carbon atom. 
On this assumption, the formula of the monosodium derivative of 
diethyl malonate would be NaO-C(OEt):CH’CO,Et, whilst the 
disodium derivative would be NaO-C(OEt):C:C(OEt)-ONa. Sub- 
stances of such structures should differ very considerably from one 
another, and it seemed possible that some fresh evidence might be 
obtained from this point of view with regard to the existence of the 
supposed disodium derivative. 

Diethyl malonate in the presence of excess of sodium ethoxide 
shows a band in its spectrum which is not found in that of the 
free ester. The band has its head at oscillation frequency 3900, and 
occurs in V/1000-ester solution in the presence of V/10-sodium 
ethoxide. This band might be due to the presence of either a 
mono- or di-sodium derivative. In order to decide between the 
two, the spectrum of diethyl methylmalonate in the presence of 
excess of sodium ethoxide was photographed, and it was found that 
the band observed in this case was exactly similar to the other, 
although it occurred at a higher concentration (V/100-ester with 
N/10-sodium ethoxide). Since in diethyl methylmalonate only one 
displaceable hydrogen atom remains, it seems fair to conclude from 
the resemblance between the spectra that only one hydrogen atom 
is displaced by sodium in diethyl malonate; and that even in the 
presence of excess of sodium ethoxide no disodium derivative is 
produced. 

The reason for the difference in the dilutions at which the heads 
of the two bands appear may be traced, in part at least, to the fact 
that although the concentration of sodium ethoxide is the same in — 
both cases, in the solution of diethyl malonate there are two 
hydrogen atoms capable of being displaced for every one such 
hydrogen atom in the diethyl methylmalonate solution. Hence the 
amount of sodium derivative formed will be less in the latter case 
than in the former. 

This view is strengthened by the fact that when a series of solu- 
tions containing sodium ethoxide and diethyl malonate were 
examined, the penetration of the band was found to diminish as 
the quantity of ethoxide was decreased, that is, as the number of 
collisions between ethoxide and ester molecules was lessened. It 
seems evident that spectroscopic evidence cannot be brought into 
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agreement with the idea of the existence of a disodium derivative 
of diethyl malonate. 

The following figures give the outlines of the various curves. 
The dashes indicate the region of the bands, and the figures on the 
left hand represent the logarithms:of thicknesses of WV /100,000- 
solution. 


Diethyl Malonate in the Presence of N/10-Sodium Ethozide. 


Log. thicknesses. Spectrum transmitted to 1/A. 

340 

352 

363 

366 

369— 414, 428 
373—400, 430 

Head of band, 434 
438 


Diethyl Methylmalonate in the Presence of N/10-Sodium Ethowide. 


Log. thicknesses. Spectrum transmitted to 1/A. 
344 
365 
867—414, 428 
367—413, 428 
Head of band, 428 


Diethyl Malonate (N/ 100) in the Presence of N/1000-Sodium 
Ethozide. 
Log. thicknesses. Spectrum transmitted to 1/A. 


49 418 
40 444 


Diethyl Malonate (N/1000) in the Presence of N/100-Sodiwm 
Ethoaide. 


Log. thicknesses, Spectrum transmitted to 1/A. 
363 
367 —414, 434 
367—414, 442 
374—400, 444 
Head of band,’ 444 


Diethyl Methylmalonate (N/100) in the Presence of N/500-Sodiwm _ 
Ethoaide, 


Log. thicknesses. Spectrum transmitted to 1/a. 
367 
371 
371 
423 
442 


Diethyl Methylmalonate (N/1000) in the Presence of N/50-Sodium 
Ethozide, 
Log. thicknesses. Spectrum transmitted to 1/A. 

367—418, 427 
367—413, 427 
373—400, 428 
Head of band, 428 
444 


17. “a8-Derivatives of adipic and §-methyladipic acids ; and the 
preparation of muconic and £-methylmuconic acids.” By 
Henry Stephen and Charles Weizmann. 

A full description was given of the compounds of which a pre- 
liminary account has been published (P., 1912, 28, 94), and also 
of the following : 

Methyl ab-dibromoadipate, 

crystallises from alcohol in white needles melting at 75°, and distil- 
ling at 182°/10 mm. The corresponding ethyl ester melts at 65° 
and distils at 195°/10 mm. 

Muconic acid melts and decomposes at 298°. The methyl ester 
melts at 158°, and distils at 185°/12 mm. The ethyl ester distils 
at 200°/12 mm. 

B-Methylmuconic acid, CO,H-CH:CMe-CH:CH:CO,H, is a white, 
crystalline powder melting and decomposing at 235°. The methyl 
ester distils at 145°/9 mm., and the ethyl ester at 175°/10 mm.; 
‘both are colourless liquids. 


18. “ The measurement of tryptic protein hydrolysis by determina- 
tion of the tyrosine liberated.” By Samuel James Manson Auld 
and Thomas Duncan Mosscrop. 

Brown and Millar’s method of following tryptic protein hydro- 
lysis cannot be carried out in ordinary protein digests without the 
use of an external indicator, since the bromination of tyrosine is 
not momental towards the end of the reaction. Starch and iodine 
cannot be used to detect the end-point, since the solution is acid. 
A suitable indicator for small quantities of bromine (in the presence 
of sodium bromide) is methyl-violet, which shows marked colour 
changes. 


19. «The interaction of iodine and thiocarbamide.” 
By Hugh Marshall. 


In the Transactions for November last there appears a paper by 
E. A. Werner on “The Interaction of Iodine and Thiocarbamide. 
The Properties of Formamidine and its Salts,” in which the author 
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refers to work done by me in connexion with the same subject 
(Proc. Roy. Soc, Edin., 1902, 24, 233). The statements regarding 
my work and views are so inaccurate that I can only assume that 
they have been based on some abstract of my paper, and not on 
the paper itself; thus, on p. 2169 of Werner’s paper it is stated, in 
reference to my work and earlier work by McGowan: ‘“ Unfortun- 
ately both these investigators were misled as regards the true nature 
of the compound formed, which they considered to be an additive 
compound, ‘dithiocarbamide di-iodide,’ (CSN.H,).I., the forma- 
tion of hydriodic acid and the saline character of the substance 
having escaped their attention.” 

As my original paper is not readily accessible to chemists gener- 
ally, it may be permissible to quote the following passages from it, 
to show how incorrect the above statement is, so far as it regards 
my views, and to show that much of what is contained in Werner’s 
paper had already been made known. 

On p. 236 (loc. cit.): “The nature of such a second reaction is 
suggested by the saline nature of the compound, and the pheno- 
mena are explicable on the assumption that in aqueous solution the 
di-iodide undergoes ionisation, and that the increased ionisation 
produced by the dilution is the cause of the diminished dissociation. 
In addition to the first balanced action : 


[(CSN,H,)ol, — 2CSN,H, + I,], 
we may therefore assume the second one, represented by the 
equation : 


(CSN,H,).Iz + 21’. 

“This assumption that the di-iodide and its analogues are true 
salts is justified by the readiness with which they undergo double 
decomposition with other salts, as exemplified by the precipitation 
of the sparingly soluble dinitrate. Further, the aqueous solution 
of the di-iodide dissolves free iodine, like solutions of metallic 
iodides ; it precipitates lead iodide and silver iodide from solutions. 
of lead and silver salts; with mercuric chloride it gives a precipitate 
of mercuric iodide, soluble in excess of the di-iodide.”’ 

On p. 238: “It will be observed that thiourea is to a certain 
extent analogous to a metal; a molecule of it corresponds to half 
an atom of a dyad metal. Like a metal, it unites directly with the 
halogens to form salts. It can ‘reduce’ metallic salts from a higher 
to a lower stage; thus, Rathke (Ber., 1884, 17, 297) found that it. 
acts upon cupric sulphate to form cuprous sulphate—momentarily— 
and the sulphate corresponding to the di-iodide : 

CuSO, + 2CSN,H,=Cu,SO, + (CSN,H,).SO,. 

The cuprous sulphate unites with more thiourea to form a 

complex compound. Other cupric salts behave in a similar manner. 


m 
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“When thiourea is added to a concentrated solution of 
ammonium persulphate there is a considerable evolution of heat, 
and, on cooling, the above sulphate separates out, whilst ammonium 
sulphate remains in solution : 

+ = (CSN,H,).80, + (NH,)o80,, 
corresponding to such an action as: 
Zn + (NH,),8,0; = ZnSO, + (NH,).SO,. 

“The exact constitution of the class of salts here dealt with does 
not appear to have been very fully investigated, and in what 
precedes I have simply adopted the formule generally employed. 
Adopting the imide formula for thiourea, the most plausible 
assumption is that the salts may be represented by the graphic 
formula : 

NH,X NH,X 
HN:C-S-S-C:NB’ 

The difficulty of satisfactorily investigating this and other points 
is considerable, owing to the instability of the hydroxide of the 
corresponding amine base.” 

In the interval since the publication of my paper I have, in 
conjunction with Mr. Blackadder, studied these substances further, 
and the publication of the results has only been delayed in order to 
allow of completion of certain details. At the Dundee meeting of 
the British Association I made a short contribution on the subject, 
especially with regard to analogous compounds containing the group 
-S-S-S- in place of -S-S-. 
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I. Donations. 


Annals of Philosophy; or, magazine of chemistry, mineralogy, . 
mechanics, natural history, agriculture, and the arts. By Thomas 
Thomson. 16 vols. London 1813-1820. [Vols. 1 and 2, second 
edition. | 

—— New series. [Edited by Richard Phillips. 12 vols. London 
1821-1826. (Reference.) From Mr, J, A. Audley. 


IL. By Purchase. 


Brislee, F. J. An introduction to the study of fuel. London 1912. 
pp. xxii+269, ill. 8s. met. (Recd. 12/12/12.) 

Hofer, Hans von. Das Erdél und seine Verwandten, 3rd edition. 
Braunschweig 1912. pp. xvi+351. M.12.—. (Reed, 12/12/12.) 

Hoffmann, M. X. Lexikon der anorganischen Verbindungen. 
Vol. I., ete. Leipzig 1910+. (Reference.) 

Kohler, Hippolyt. Die Fabrikation des Russes und der Schwiirze. 
3rd edition. Braunschweig 1916. pp. viii+229. ill, M. 7.—. 
(Reed. 12/12/12.) 

Landolt, Hans Heinrich, Bornstein, Richard, and Roth, Walther A. 
[With others.] Physikalisch-chemische Tabellen. 4th edition. Berlin 
1912, pp. xvi+1313. M.56.—. (Reference.) 


LII. Pamphlets. 


Beam, William. The determination of humus, especially in heavy 
clay soils. (From Zhe Cairo Sci. J., 1912, 6.) 

Bocci, Balduino. La semplificazione degli enzimi col metodo 
combinato dell’ autolisi e della dialisi. (From the Proc. verb. R. Accad. 
Fisiocritici, Siena, 1912.) 

Bruni, G. Reazioni di doppio scambio in chimica organica. (From 
the Atti R. Inst. Veneto Sci., 1911, 70.) 

Bruni, G., and Amadori, M. Sul calore di formazione delle soluzioni 
solide, (From the Atti R. Inst. Veneto Sci., 1911, 71.) 

Bruni, G., and Meneghini, D. Sulla formazione di soluzioni solide 
fra sali alcalini per diffusione allo stato cristallino, (From the Atti 
R. Inst. Veneto Sci., 1911, 71.) 

- Gramont, Arnaud de. Sur les spectres stellaires et leur classification, 
(From the Annuaire Bur. des Longitudes, 1911.) 
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Gramont, Arnaud de. Nouvel appareil a spectres d’étincelles des 
liquides sans raies d’électrodes. (From the Compt Rend. Assoc. 
Francaise Avance, Sci., 1910.) 

Notice sommaire sur les travaux scientifiques. pp. 36. Paris 


1910. 
(Together with 16 reprints of papers published in journals already in 


‘the Library.) 

Harrison, W. H., and Sivan, MV. R. Ramaswami. A contribution to the 
knowledge of the black cotton soils of India. (From the Mem. Dept. 
Agric. India, Chem. Series, 1912, 2.) 

_ Inghilleri, G. Azione dell’ anilina sui sali di uranile. (From the’ 
Atti R. Acead. Fisiocritici, Siena, 1911). 

Inghilleri, G., and Gori, G. Su alcuni sali complessi della chinolina 
con i sali d’uranile. (From the Atti R. Accad. Fisiocritici, Siena, 
1909.) 

Jona, Temistocle. Crioscopia degli estratti di carne. pp. 15. 
Fossano 1911. 

Ricerca di dipeptidi nelle sostanze estrattive dei muscoli. 
pp. 19. Fossano 1911. 

Sui composti azotati contenuti nell’ estratto di carne. pp. 87. 
Fossano 1911. 

Komppa, Gust. Ueber das y-y-dimethylpiperidin, (From the Ann. 
Acad, Sci. Fennice, 1911, A, 3.) 

Luzzatto, #., and Satta, G. Intorno al comportamento nell’ 
organismo animale del Parajodanisolo. (From the Arch. Farm. sperim., 
1912, 13.) 

Miyake, X. Ueber das Verhalten der Pentosane und Methyl- 
pentosane der Samen von Glycine hispida uad von Phaseolus vulgaris 
wihrend des Keimungsvorganges. (From the J. Coll. Agric., Tohoku 
Imp. Univ., Sapporo, Japan, 1912, 4.) 

—— An improvement of the method for the determination 
of Galactan. (From the J. Coll. Agric., Tohoku Imperial University, 
1912.) 

Ottolenghi, Donato. Ueber die Wirkung der Siiuren der Basen und 
einiger Salze auf die bakteriziden Sera. (From the Zeitsch. Im- 
munitdtsforsch. exp. Ther., 1912.) 

Ray, Prafulla Chandra, and Datta, Rasik Lal. On isomeric allyl- 
amines, (From the J, and Proc., Asiatic Soc. Bangal, 1912, N.S. 8) 

Rothermundt, M., and Dale, J. Experimentelle Studien iiber die 
Wirkungsweise des Atoxyls in vitro und im Tierkérper. (From the 
Zeitsch. Immunititsforsch. exp. Therapie, 1912, 12.) 

Rupp, #., and Kropat, A. Ueber eine einfache Bestimmung des 
Gesamtquecksilbers in Hydrargyrum silicylicam, (From the Apoth. 
Zeit., 1912.) 
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Schirmer, Wolfgang. Beitrige zur chemischen Kenntnis der Gummi- 
und Schleimarten. pp. 67. Strassburgi.E. 1911. 

Schmidt, Hrnst. Ueber das Kreatinin. (From the 4 poth. Zeit., 1912). 

——-—— Ueber die Darstellung des Glycocyamidins. (From 
the Zeitsch. Allg. Ocesterr. Apothekervereins, 1912.) 

Schottky, Hermann. Ueber die Veriinderungen von Blattmetallen 
beim Erhitzen infolge von Oberflichenkriften. (From the Nachr. k. 
Ges. Wiss. Gottingen, 1912.) 

Tantmann, G. Ueber die Abhiingigkeit der ‘Krystallform von der 
Temperatur und die Rekrystallisation in Konglomeraten. (From the 
Nachr. K. Ges. Wiss. Gottingen, 1912.) 

Tammann, G. Zur Thermodynamik der Gleichgewichte in Einstoff- 
systemen. (From the Nachr. k. Ges. Wiss. Géttingen, 1911). 

Valenti, Adriano. Contributo allo studio del comportamento nell’ 
organismo di alcuni derivati arsenicali organici (salvarsan e cacodilato 
di sodio. (From the Arch, Farm. sperim., 1912, 11.) 

Vassiliev, A. 4. ‘Ihe origin of the names of the chemical elements. 
An attempt at a compilation. pp. 40. Kasan 1912. [In Russian. ] 

Venth, frnst. Ueber emulsinartige Enzyme. pp. 53. Strassburg, 
i.E. 1912.) 


ANNIVERSARY DINNER. 


It has been arranged that the Fellows of the Society and their 
friends shall dine together at the Whitehall Rooms, Hotel Metro- 
pole, at 7 for 7.30 o’clock, on Friday, March 14th, 1913 (the day 
fixed for the Annual General Meeting). 

The Council has decided to invite Fellows to become Stewards 
for this Dinner, the additional liability of each Steward not to 
exceed 10s. 6d. 

The price of the tickets will be One Guinea each, including wine, 
and half a guinea each, not including wine. All applications for 
tickets must be received not later than Friday, March 7th, next. 

Tickets will be forwarded to Fellows on receipt of a remittance 
for the number required, made payable to “ Mr. 8. E. Carr,” and 
addressed to the Assistant Secretary, Chemical Society, Burlington 
House, W. 


At the next Ordinary Scientific Meeting on Thursday, February 
6th, 1913, at 8.30 p.m., the following papers will be communicated : 


“ The presence of helium in the gas from the interior of an X-ray 
bulb.” By Sir William Ramsay. 

“The presence of neon in hydrogen after the passage of the 
electric discharge through the latter at low pressures.” By J. N. 
Collie and H. Patterson. 

‘““Vaubel’s supposed phenyldi-imine.” By M. O. Forster and 


J. C. Withers. 

“The mode of combustion of carbon.” By T. F. E. Rhead and 
R. V. Wheeler. 

“The latent heat of vapours.” (Preliminary note.) By M. P. 
Applebey and D. L. Chapman. 

“Some derivatives of o-xylene.”’ (Preliminary note.) By J. L. 
Simonsen. 


R. CLAY AND SUNS, LID., BRUNSWIOK S8T., STAMFORD 8T., S.E., AND BUNGAY, SUFFOLK. 
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PROCEEDINGS 


CHEMICAL SOCIETY. 


Vol. 29 No. 410. 


Thursday, February 6th, 1913, at 8.30 p.m., Prof. A. SmrrHELts, 
F.R.S., in the Chair. 


Messrs. H. E. Annett, M. P. Applebey, E. Jobling, and A. K. 
Menon were formally admitted Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 


Edward Cahen, 32, Queen’s Road, Bayswater, W. 

Alexander Caruth, 101, Singleton Avenue, Prenton, Birkenhead. 

Harold Edward Pollock Hodsoll, 22, Pembridge Mansions, Bays- 
water, W. 

Douglas Rayment Keller, B.Sc., 48, Weymouth Street, Watford. 

Arthur George Abraham Miller, B.Sc., 1, Pretoria Terrace, 
Waltham Cross. 

Sosale Garalapury Sastry, B.A., Kavitha Vilas, Mysore, India. 

Thomas Harrison Winstanley, 45, Dicconson Street West, Wigan. 

Clifton Wyver, 37, Boulton Street, Wolstanton, Stoke-on-Trent. 


Of the following papers, those marked * were read: 


*20. “The presence of helium in the gas from the interior of an 
X-ray bulb.” By Sir William Ramsay, K.C.B. 


Helium containing a trace of neon was found after absorbing the 
condensable gases by .cooled chareoal from the gases obtained on 
heating the broken pieces of three X-ray bulbs, which use had 
coloured deep violet. In a second set of experiments, the bulbs 


were not broken, but attached to a Tépler pump by an air-tight 
connexion. The bulbs were heated to 350°, connexion was made 
between the interior of the bulb and the pump, and the gases were 
similarly tested. Again helium was found, containing, as before, 
a trace of neon. The bulbs were then broken, and the glass was 
examined for the same gas. Not a trace was found; it had all 
been expelled during the previous operation. 


*21. “The presence of neon in hydrogen after the passage of 
the electric discharge through the latter at low pressures.” 
(Preliminary note.) By John Norman Collie and Herbert 
Sutton Patterson. 


In a letter to Vature last July (89, 502) Sir William Ramsay 
mentioned that one of the authors (J. N. C.) had noticed that 
calcium fluoride under the action of cathode rays emitted a gas, 
and that the gas contained traces of neon. Since then many more 
experiments have been made, both with and without calcium 
fluoride, it being found that so long as there were traces of hydrogen 
in the tube, neon could always be detected in the gas that had been 
submitted to the passage of the electric discharge at low pressures. 
In the meantime the other author (H. 8S. P.) had been engaged 
on the same research, but had approached it from another point of 
view. Neither of the authors was aware of the work of the other 
until the end of November, when, as they had both obtained the 
same results, it seemed best to publish the results in a joint paper. 

The experiments were carried out in an X-ray bulb or in an 
ordinary large-sized Pfliicker tube, the hydrogen being obtained 
either from sodium amalgam and boiled water, or by the electrolysis 
of barium hydroxide solution. After the hydrogen had been 
submitted tc the electric discharge for several hours, at varying 
pressures from 1 mm. down to an X-ray vacuum and the pump being 
kept working most of the time, the collected hydrogen was mixed 
with excess of pure oxygen, prepared by heating potassium per- 
manganate, and exploded. The residual oxygen was then intro- 
duced into an apparatus (invented by Sir W. Ramsay), where the 
oxygen could be absorbed by charcoal immersed in liquid air (and 
the authors take the opportunity of calling attention to this invalu- 
able discovery of Sir J. Dewar, without which the neon in the gas 
could never have been detected) ; the residual gas was then driven up 
into a narrow capillary bore tube with a platinum wire sealed into 
the top. By freezing the mercury in the capillary tube, and then 
allowing a spark to pass through the gas from the mercury to the 
platinum wire, the spectrum of neon was always noticed, 
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Great care was always taken to be sure that no air leaked into 
the apparatus during the experiment; also careful tests were made 
to see that there was no air either in the hydrogen or the oxygen 
used, and blank experiments were always made by exploding large 
quantities of the oxygen and hydrogen employed, and unless the 
hydrogen had been submitted to the electric discharge, neon was 
always absent in the residual oxygen. The amount of air necessary 
to produce the quantity of neon usually found would be about 
1 to 2c.c. In one experiment, where enough neon had been found 
to give the ordinary flamecoloured appearance when sparked, the 
oxygen absorbed by the charcoal and liquid air was carefully 
pumped off and absorbed by phosphorus; a small bubble of gas the 
size of a large pin’s head remained. This gas, however, when 
examined in a spectrum tube was found to be not residual nitrogen 
from an air leak, but hydrogen. The neon therefore found in 
hydrogen that has been sparked at low pressures in an X-ray 
vacuum is not due to air leaking into the apparatus during the 
experiment. 

Addendum.—Since the above communication was submitted to 
the Chemical Society some fresh facts have been obtained by one 
of the authors (J. N. C.). In order to be certain that the neon 
had not leaked in from the outside air, through the glass, when the 
glass was under the influence of the cathode discharge, a tube was 
made in which that end of the apparatus was inside another tube. 

The outside tube was then filled, first with neon, and secondly 
helium, the inner tube containing the hydrogen. In both cases 
neon was found in the hydrogen as before, and not a trace of 
helium leaked in. 

A final experiment was made with an entirely fresh apparatus, 
in which the whole inner tube was encased in an outer one. Again 
neon was found in the hydrogen that was sparked in the inner 
tube. 

The vacuum in the outer tube was below that of an X-ray bulb 
for the spark would not pass through it. It was thought worth 
while to wash out this outer tube after the experiment with 1 c.c. 
of pure oxygen. The oxygen was then absorbed by charcoal cooled 
with liquid air, and a residue remained at least fifty times as great 
as the residue from the gas in the inner tube. It was a mixture of 
helium and neon, the helium being in excess. This result has been 
confirmed by the other author (H. 8S. P.), who has also found that 
if the outer tube is filled with oxygen under 10 cm. pressure, the 
residual gas in the outer tube, instead of being mostly helium, is 
mostly neon. 
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*22. “Vaubel’s supposed phenyldi-imine.” 
By Martin Onslow Forster and John Charles Withers. 

Proceeding in the manner described by Vaubel (Ber., 1900, 38, 
1711), the authors failed to produce phenyldi-imine, obtaining 
instead a constant boiling mixture of phenylazoimide and aniline. 
The percentage composition of a mixture, C,H,*N,+C,H,;*NHp, is 
identical with that of the supposed phenyldi-imine, C,H,-N:NH, 
and the properties ascribed by Vaubel to this individual accord 
with those of the mixture in question. 


*23. “The latent heat of vapours.” (Preliminary note.) 
By Malcolm Percival Applebey and David Leonard Chapman. 
On the assumption that the characteristic equation of a liquid 
and its vapour can be expressed by the equation: 
p(v —b)=Rt, 
in which p is the total pressure (the sum of the external and 
internal pressures), 6 a function of the temperature only, 2 the 
gas constant, and ¢ the absolute temperature, the authors have 
deduced thermodynamically that the molecular latent heat of a 
‘vapour is given by the equation : 
v, —6 1 1 db 
L= + Rt 
L being the molecular latent heat, and v, and », the molecular 
volumes of the liquid and vapour respectively. 
With the aid of S. Young’s determination of the latent heat of 
n-pentane vapour (Sci. Proc. Roy. Dubl. Soc., 1910, 12, 414), it 


has been shown that r is probably almost constant between 30° 


and 180°, and equal to 0°0892. The value of } at the critical point 
is a little greater than a third of the critical volume. 

In the following table the observed latent heats of n-pentane are 
compared with those calculated from the above formula. 


Latent Heats of n-Pentane between 30° and 190°. 
b=120°30 at the critical point =0-0802. 


(ob- L b- L 
. (calculated). . (calculated). 


86°02 
88-22 
82°03 
79°98 
77°73 
75°34 
72°78 A 
69°93 197°15 00 

=| 67°16 (critical temp. ) 

| 64°06 


a 

4 Temperature. se 

30° 85°76 60 

40 84°31 57 

50 82°13 4 
60 80°07 6 
70 77°77 9 
80 75°38 ~ 0 
100 69°94 

110 67°31 

q 120 64°48 - 


25 


The validity of the formula can be tested with the aid of the 
discovery of J. E. Mills (J. Physical Chem., 1905, 9, 402) that 


dp _2R 4+ the critical point. For, writing the above equation 


dt 
in the form: 


it will be seen that at a temperature just below the critical point, 
when is small, 

L 


aud 


6 
Introducing the values 12030 and 0'0892 for and respec. 


tively, and putting v, equal to 309°95, the value given by Young 
for the critical volume, one obtains: 
=1 
and this is in close agreement with the formula discovered by Mills. 
This investigation furnishes evidence for the view that 6 increases 
at a uniform rate from the absolute zero to the critical point, and 
that it does not diminish as Roth found for ethylene (Ann. Phys. 
Chem., 1880, [iii], 11, 1). The discrepancy between Roth’s con- 
clusion and the authors’ is probably accounted for by the fact that 
Roth made the same assumption as van der Waals, namely, that 
the internal pressure is at all temperatures proportional to the 
square of the density, whereas the authors’ speculations are -inde- 


pendent of any assumption as to the value of this magnitude. 


It is obvious that, on the assumption that : is constant, 


values of 6 can be calculated from Mills’ relation and the law of 
rectilinear diameter quite independently of the latent heats, and 
that these values can be used to calculate the latent heats. 


Discussion. 


Mr. MERRIMaN pointed out that Professor Young’s values for the 
latent heats of vapours could not, strictly be called ‘observed ”’ 
values, as they were calculated from the oat. ‘formula : 


. the quantities 1, v., 4 being read from smoothed curves. This 


fact should be borne in mind when considering the validity of the 
conclusions drawn by the authors from the comparison of their new 
expression with Professor Young’s values, as these values must 
include any assumptions made in deducing the thermodynamical 
formula. 


24. “ Derivatives of o-xylene.” (Preliminary note.) 
By John Lionel Simonsen. 


With the view of devising a new method for the preparation of 
3-nitro-o-xylene, the author has investigated the nitration of 
o-xylene-4-sulphonic acid. The three isomeric nitro-o-xylene- 
4-sulphonic acids have been isolated, and yield amides melting at 
158°, 180°, and 214° respectively. 

The acid which yields the amide melting at 158° has been shown 
to be 4-nitro-o-zylene-5-sulphonic acid. Experiments are in progress 
with a view to orientating the other two nitro-sulphonic acids. 

The sulphonation of o-3-xylidine and o-4-xylidine is also under 


investigation. 


25. “The alkaloids of Xanthoxylum brachyacanthum.” 
By Hooper Albert Dickinson Jowett and Frank Lee Pyman. 


The bark of Xanthorylum brachyacanthum was shown to contain 
0°06 per cent. of y-homochelidonine, and a quaternary base, which 
. was isolated in the form of its chloride, C,,H,,O,NCI1,H,O, in a 
yield of 1°85 per cent. The properties of this salt suggested that 
it was one of the methochlorides of /-canadine. A quantity of the 
latter alkaloid was therefore methylated, and the a- and f-metho- 
chlorides were separated, when it was found that the former was 
identical with the salt from X. brachyacanthum. 

The physiological examination of /-canadine a and B-metho- 
chlorides, which was carried out by Dr. P. P. Laidlaw, showed that 
both possessed a curare-like action, and that the relative activity 
in this respect was as 1 to 12 on the frog. 


26. “The absorption spectra of simple aliphatic substances in 
solutions and as vapours. Part II. Unsaturated aldehydes and 
ketones.” By John Edward Purvis and WNial Patrick 
McCleland. 


The chief results obtained in the examination of the absorption 
spectra of certain unsaturated aldehydes and ketones were (1) the 
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considerable number of narrow bands found in the vapours of 
acrolein and crotonaldehyde, and which are absent from their 
solutions; and (2) the absence of similar narrow bands from the 
vapours of other unsaturated aldehydes, ketones, alcohol, and acid, 
and the close similarity of their specific absorption with those of 
the solutions. These results were discussed from a consideration of 
the ethenoid linking and the carboxyl group acting as primary 
oscillation centres. 


27. ‘ Phytin and phytic acid.” (Preliminary note.) 
By George Clarke. 


Phytin was extracted from finely ground, oil-free seeds of the 
ordinary Indian field mustards, a mixture of Brassica juncea 
(Hf and T) and Brassica campestris (Linn.), by 4 per cent. acetic 
acid or 0°2 per cent. hydrochloric acid, and separated from the 
dark brown acid extract by neutralisation with ammonia. The 
crude substance was purified by further extraction, and precipita- 
tion from dilute acetic acid, and finally by extracting with ice-cold 
8 per cent. acetic acid, from which it separated on boiling as an 
amorphous, white powder, completely redissolving if allowed to 
cool. The yield was 0°3—0°4 per cent. of the seeds. 

The phytin thus prepared resembled in properties the substance 
described by Schulze and Winterstein (Zettsch. physiol. Chem., 
1896, 22, 90). It was completely soluble in cold, very sparingly 
so in hot, dilute acetic acid. It was decomposed by heating under 
pressure at 130—150° with 30 per cent. sulphuric acid into phos- 
phoric acid and inositol (hexa-acetyl derivative, m. p. 211°). 

The free acid was obtained from the pure phytin described above 
by precipitating the lead salt from cold dilute acetic acid, decom- 
posing the latter with hydrogen sulphide, and repeating the treat- 
ment until the acid residue was completely soluble in 95 per cent. 
ethyl alcohol. This substance consisted of a mixture of approxi- 
mately equal proportions of phosphoric acid and an acid corre- 
sponding with the formula C;H,O(HPO,). 

The strychnine salt of the above acid, corresponding with the 
empirical formula, C,,H,,O,N,P,2H,O or 

crystallised from boiling water, in which it was sparingly soluble, 
in long needles melting and decomposing at 202—203° (uncorr.). 
It was very easily separated in a pure condition from strychnine 
dihydrogen phosphate [m. p. 252—253° (uncorr.)|, with which it 
was mixed, by fractional crystallisation from water, the latter salt 
being very readily soluble in the cold. 
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28. “The constituents of the oil of Cydnus Indicus.” 
By Edwin Roy Watson. 


The strong and unpleasant odour of the insect Cydnus Indicus 
is due to an oil which it secretes. The oil has been found to 
contain a large percentage of a non-volatile oil of the same general 
character as other animal oils. It also contains about 1°5 per cent. 
of an oil which is volatile with steam. This consists of an acid, 
C,H,,0,, probably cycloheptanecarboxylic acid, and a small quantity 
of a non-acid substance (C,H 0,?). The acid has a strong, rancid 
odour, and the non-acid volatile substance has a still stronger 
odour. 


29. “Vapour density of ammonium nitrate.” (Preliminary note.) 
By Prafulla Chandra Ray and Sarat Chandra Jana. 


In continuation of the determination of the vapour density of 
ammonium nitrite, the authors have extended their work to other , 
decomposable substances under diminished pressure. Ammonium 
nitrate was selected for the present experiment, and the determina-, 
tion of the vapour density was effected in a modified form of Victor 
Meyer’s apparatus suitable for diminished pressure. It has been 


found that a part of the salt decomposes into nitrogen monoxide 
and water, and the rest sublimes. When the tube becomes cold 
after completion of the experiment, white crystals of the salt were 
deposited in the neck of the tube. The vapour density was found 
to be approximately 20. It thus seems probable that the undecom- 
posed part completely dissociates into ammonia and nitric acid 
in the gaseous state. 


30. “The solubility of sulphanilic acid and its hydrates.” 
By James Charles Philip. 


The solubility of sulphanilic acid has been determined at tem- 
peratures between 0° and 55°, and the resulting curve exhibits two 
breaks, corresponding with changes in the character of the solid 
which is in equilibrium with the saturated solution. The solids 
which are successively stable in contact with the saturated solution 
are dihydrate, monohydrate, and anhydrous acid respectively, and 
the temperatures at which the transitions occur are 21° and 40°. 

The dihydrate of sulphanilic acid is an efflorescent substance 
which loses all its water rapidly and regularly under conditions 
in which the monohydrate is unchanged, or is dehydrated with 
extreme slowness. This observation indicates that the water 
molecules in the dihydrate and in the monohydrate are attached in 
different ways. 
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31. “ Hexahydropyrimidine and its benzoyl derivatives.” 
By Arthur Walsh Titherley and Gerald Eyre Kirkwood Branch. 


By the action of aqueous formaldehyde on ay-diaminopropane 
monohydrochloride, a mixture of the hydrochlorides of methylene- 
ay-diaminopropane (I) and hexahydropyrimidine (II) results, in 
which the former greatly predominates. On adding alkali the two 
bases form a tautomeric equilibrium mixture, in which the cyclic 
form (II) predominates: 

NH oH, 
CH,:N-[CH,],"NH, — OH H,. 
CH, 
(L.) (IL) 

On fractionation the cyclic base distils at about 150°, leaving a 
polymerised form of the open-chain base, but owing to rapid tauto- 
meric change in the distillate, on refractionation it leaves behind a 
considerable portion as the non-volatile open-chain base. An 
aqueous solution of the mixture of bases on titration with acid 
requires rather more than one equivalent to reach the neutral point, 
but owing to isomerisation to the cyclic form (and partly to hydro- 
lysis, yielding ay-diaminopropane) further gradual addition of acid 
gives a second neutral point corresponding with two equivalents. 
Hydrolysis prevents pure crystalline salts being isolated. 

The monobenzoyl derivative, CH,-N-[CH,],-NHBz, obtained by 
the action of formaldehyde on monobenzoyl-ay-diaminopropane (T., 
1912, 101, 2350) is an amorphous y-base of neutral reaction, which 
with hydrochloric acid rearranges, giving the crystalline hydro- 
chloride of monobenzoylhexahydropyrimidine, but the free base 
cannot be obtained, since it immediately rearranges to the open- 
chain, amorphous methylene derivative. 

1:3-Dibenzoylhexahydropyrimidine is a stable, crystalline solid 
(m. p. 95°) obtained in quantitative yield by the moist benzoylation 
of methylene-ay-diaminopropane — hexahydropyrimidine, and also 
by the slow action of formaldehyde on dibenzoyl-ay-diaminopropane 
ia the presence of concentrated hydrochloric acid. 


$2. “Condensation of ketones with phenols.” 
By Hemendra Kumar Sen-Gupta. 


Methyl ethyl ketone condenses with a-naphthol in glacial acetic 
acid solution in the presence of fuming hydrochloric acid, yielding 
the anhydride of 1:1-dihydroxymethylethyl-aa-dinaphthylmethane, 


CMeEt<O4{°>0 (m. p. 154—155°); in common with the 
1 
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members of this type, it crystallises from glacial acetic acid in 
transparent, rhombic plates. A bromo-derivative melts at 250°, 
and a nitro-compound at 265°. Methyl propyl ketone and diethyl 
ketone condense under the same conditions, giving respectively the 


anhydrides (m. p. 162°) and >0 
(m. p. 166°5°). and a-naphthol, when in 


a minimum quantity of glacial acetic acid and saturated with dry 
hydrogen chloride, condense in the course of five to seven hours at 


100°, and the compound CMePh<f9q2>0 melts at 167°. Benzo- 


phenone does not appreciably condense in presence of hydrogen 
chloride alone; phosphoryl chloride, however, brings about the con- 


densation very readily, and the compound CPh <On>O melts 


at 273°. With an excess of the agent, the peodnnt is probably 
identical with that described by Clough (T., 1906, 89, 771). 

The condensation of acetone and phenol which has been described 
by Dianin (J. Russ. Phys. Chem. Soc., 1892, 28, 488) requires 
about twenty-four hours’ heating to give a yield of 60—65 per cent. 
It has been found in this connexion that by the use of stannic 
chloride diluted with one and a-half to two times its volume of 


chloroform, a 50 per cent. yield can be obtained in the course of a 
few hours at 40—50°. 


32. “The reaction between ferric salts and thiosulphates.”’ 
By John Theodore Hewitt and Gladys Ruby Mann. 


The authors have studied the reduction of solutions of ammonia 
ferric alum by sodium thiosulphate and of other ferric solutions 
made up with the alum and potassium thiocyanate, phenol, or aceto- 
acetic ester. The rate at which ammonium ferrisulphate reacts is 
slower than that shown by ferric chloride; the iron probably forms 
part of a negative complex. 

The reactions measured proved to be all of the fourth order. 


34. “Influence of acetylacetone on ionic reactions.” 
By John Theodore Hewitt and Gladys Ruby Mann. 


The action of acetylacetone in hindering the precipitation of 
ferric phosphate from solutions of ammonia iron alum led to a 
general examination of the action of this substance on 
solutions of metallic salts, since other metals besides iron furnish 
volatile acetylacetonates. Approximately V/20-solutions of various 
metallic salts were prepared, also solutions containing 12°5 and 
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17°5 grams of acetylacetone per litre. One volume of salt 
solution mixed with an equal volume of the solution of the 
acetylacetone would give a solution in which for 1 atom of 
metal about 24 molecules or 34 molecules of acetylacetone were 
present according to whether the weaker or the stronger solution 
were used. The weaker solution was used for salts of bivalent 
metals, the stronger for the tervalent metals, 

Ordinary reagents were then added to see whether or not the 
presence of acetylacetone inhibited their action. 

Silver Nitrate—Slight cloudiness on adding the acetylacetone: 
sodium chloride precipitates silver chloride. 

Mercurous Nitrate,—Acetylacetone reduces to metal. 

Mercuric Chloride.—No visible change on adding acetylacetone : 
hydrogen sulphide precipitates mercuric sulphide. 

Lead Nitrate——No apparent change: hydrogen sulphide, sodium 
chloride, potassium chromate, sodium carbonate, and potassium 
sulphate give the usual precipitates. 

Copper Sulphate——Colour changes from blue to green: hydrogen 
sulphate, potassium thiocyanate, and sodium hydroxide gave the 
usual reactions. 

Cadmium Sulphate.—No visible change: hydrogen sulphide pre- 
cipitates cadmium sulphide. 

Potash Alum.—No apparent change: sodium hydroxide, sodium 
hydrogen phosphate, and ammonium hydrogen phosphate give the 
usual precipitates, 

Chromium Sulphate——No visible change. With ammonia and 
sodium hydrogen phosphate precipitates are formed on keeping. 
Ammonium hydrogen phosphate gives no precipitate; the precipi- 
tate with sodium hydroxide is soluble in excess of the reagent. 

Ferric Alum.—Colour changes to deep red (deeper than thio- 
cyanate) on adding acetylacetone. Ammonia produces a precipitate 
on keeping for some time. Sodium hydrogen phosphate gives no 
precipitate in the cold, but the solution is considerably lightened in 
colour, and a precipitate is produced on boiling. Precipitates are 
obtained with sodium hydroxide and ammonium hydrogen 
phosphate. 

Zine Sulphate and Manganese Sulphate—No visible change: 
usual reactions with sodium hydrogen phosphate, sodium carbonate, 
hydrogen sulphide, and sodium hydroxide. 

Nickel Sulphate—No visible change: usual reactions with 
sodium hydroxide and hydrogen sulphide (after adding ammonia). 

Cobalt Sulphate.—No visible change: hydrogen sulphide precipi- 
tates cobalt sulphide after adding ammonia. Sodium hydroxide 
gives a blue precipitate, which turns brown on keeping. 
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35. “ Viscosity and association. Part IV. The viscosity of the 
aromatic amines.” By Ferdinand Bernard Thole. 


‘This work was undertaken with the primary object of finding 
whether substitution in the benzene ring affects the viscosity of the 
aromatic amines in the same way as in the case of the phenols. 

At the same time the range of amines previously studied by 
Mussell, Thole, and Dunstan has been increased considerably. 

A large number of amines, substituted both in the amino-group 
and in the benzene nucleus by different groups, have been examined 
in the pure state at 55° and in amyl acetate solution. 

The results show a number of interesting parallels with the 
corresponding phenolic derivatives, especially as regards the influ- 
ence of the carbethoxyl and nitro-groups, but frequently the 
analogies are hidden by the influence of other factors, the impor- 
tant effects of which are shown much more clearly in this series 
than in the other types of compounds hitherto examined. 


36. “The influence of the constitution of tertiary bases on the rate 
of formation of quaternary ammonium salts. Part I.” By 
Ebenezer Rees Thomas. 


The author has measured the reaction-velocities of certain 
aromatic tertiary bases with allyl bromide, and, in some cases, 
benzyl bromide, at 40° in V/10-absolute alcoholic solution. 

Twenty-one bases have been examined, and certain general con- 
clusions as to the influence of the nature and position of substituents 
were indicated. 


37. “Some blue iron cyanogen compounds.” 
By Herbert Ernest Williams. 


The precipitation of a blue ferric ferrocyanide from a ferro- 
cyanide of an alkali metal always contains some alkali metal in 
combination which cannot be removed by washing. Several blue 
compounds were prepared under different conditions from the alkali 
metal ferrocyanides, and analysed after being thoroughly washed 
and dried. 

In all cases the alkali metal was found to be present in definite 
ratio to the ferrocyanogen, and blue iron cyanogen compounds of 
complex formule were obtained. 

Manganomanganic ferrocyanide is produced by the action of 
concentrated nitric acid on the white manganous ferrocyanide; it 
forms a dark brown, granular powder. 
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38. ‘Some properties of carbon monoxide.” 


Three hundred litres of carbon monoxide were prepared by slowly 
delivering pure formic acid below the surface of concentrated 
sulphuric acid kept at 60°. The gas was passed through four 
Drechsel flasks containing 30 per cent. sodium hydroxide, and was 
collected. over water in a large gas-holder. Although always 
described as an odourless and tasteless gas, this specimen had a 
perfectly definite metallic odour and taste. The idea occurred to 
the author that it might contain a small quantity of the unknown 
formic anhydride. This substance would have the properties of 
an aldehyde, so.the following experiment was performed. The gas 
was bubbled through a series of Drechsel flasks containing the 
following solutions: sodium hydroxide, decolorised rosaniline, 
sodium hydroxide (2), Fehling’s solution, and ammoniacal silver 
nitrate. The decolorised. rosaniline was not altered, but the silver 
nitrate and Fehling’s solution were at once reduced. 

Carbon monoxide prepared in the following ways also possessed 
similar properties, 

(a) From Ozalic Acid.—Two hundred and thirty c.c. of pure 
sulphuric acid were added to 100 grams of crystallised oxalic acid. 
The temperature rose to 45°. Effervescence commenced at 65°, and 
slow evolution at 90°. A regular stream of gas was evolved by 
keeping the temperature at 110°. The gas was washed with four 
portions of 30 per cent. sodium hydroxide and passed through four 
soda-lime towers. It was passed through three Drechsel flasks 
containing Fehling’s solution and three ne ammoniacal 
silver nitrate. All showed reduction. 

(0) From Potassium Cyanide.—Pure sulphuric acid was dmaged 
on to 200 grams of potassium cyanide in lumps. The cyanide turned 
brown, and rapidly evolved gas. The gas was passed through four 
Drechsel flasks containing 30 per cent. sodium hydroxide, four soda- 
lime towers, and two. Drechsel) flasks containing 20 per cent. silver 
nitrate. The first two portions of sodium hydroxide turned reddish- 
brown and finally black. The last silver nitrate showed no precipi- 
tate of silver cyanide. The gas possessed the same odour, taste, and 
reducing properties as the other specimens. 

(c) From Pure Sulphuric Acid and Sodiwm Formate.—External 
heat was unnecessary except at the end of the preparation. The 
gas was washed as before, and had the same properties. 

(@) From 70 per Cent, Sulphuric Acid and Sodiwm Formate.— 
The formate dissolved at 70°; slow evolution of gas commenced at 
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85°, but did not become rapid below 115°; the final temperature 
was 135°. The gas, treated as before, possessed the same properties. 

(e) Smaller quantities of gas were prepared from lactic acid and 
malic acid with similar results. 

(f) From Carbon Dioxide and Carbon.—As a final test, 40 litres 
of carbon monoxide were prepared by slowly passing pure carbon 
dioxide through a tube 80 cm. long packed with charcoal heated to 
bright redness. In this experiment formic anhydride could not 
have been produced. The carbon dioxide from a Kipp’s apparatus 
was passed through two wash-bottles containing sodium carbonate 
solution and two containing pure sulphuric acid. The resulting 
gas was washed as before, and possessed the same properties. 

It follows that pure carbon monoxide possesses a perfectly char- 
acteristic odour and taste, and readily reduces Fehling’s solution 
and ammoniacal silver nitrate solution. It has no action on 
decolorised rosaniline. 


ADDITIONS TO THE LIBRARY. 


Denatlons. 


Barnett, Zdward de Barry. The preparation of organic compounds. 
London 1912. pp. xvi+310. ill. 88 6d. net. (Reed. 14/1/13.) 

From the Author. 

Cross, Charles Frederick, and Bevan, Hdward John. Researches on 
cellulose. III (1905-1910). London 1912. pp. x+173. Te. 6d. 
net. (Reed. 7/1/13.) From the Authors. 


Il. By Purchase. 


Richter, Victor von. Chemie der Kohlenstoffverbindungen oder 
organische Chemie. Vol. II. Carbocyclische und _heterocyclische 
Verbindungen. Edited by &. Anschiitz and H. Meerwein. 11th 
edition, Bonn 1913. pp. xxii+1048. M. 26.—. (Reference.) 
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ANNIVERSARY DINNER. 


It has been arranged that the Fellows of the Society and their 
friends shall dine together at the Whitehall Rooms, Hotel Metro- 
pole, at 7 for 7.30 o’clock, on Friday, March 14th, 1913 (the day 
fixed for the Annual General Meeting). 

The Council has decided to invite Fellows to become Stewards 
for this Dinner, the additional liability of each Steward not to 
exceed 10s. 6d. 

The price of the tickets will be One Guinea each, including wine, 
and half a guinea each, not including wine. All applications for 
tickets must be received not later than Friday, March 7th, next. 

Tickets will be forwarded to Fellows on receipt of a remittance 
for the number required, made payable to Mr. 8. E. Carr, and 
addressed to the Assistant Secretary, Chemical Society, Burlington 
House, W. 


At the next Ordinary Scientific Meeting on Thursday, February 
20th, 1913, at 8.30 p.m., there will be a ballot for the election of 
Fellows, and the following papers will be communicated : 


“The mode of combustion of carbon.” By T. F. E. Rhead and 
R. V. Wheeler. 

“The nomenclature of the rhamnose group and of other 
substances related to the aldohexoses.” By H. Marshall. 

“ Some green iron cyanogen compounds.” By H. E. Williams. 

“Catalytic decomposition of hydrogen peroxide.” By Gwen Dyer 
and Alice B. Dale. 
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CERTIFICATES OF CANDIDATES FOR ELECTION 
AT THE NEXT BALLOT. 


N,.B.—The names of those who sign from “General Knowledge” 
are printed in italics. 


The following Candidates have been proposed for election. A ballut 
will be held on Thursday, February 20th, 1913. 


Acland, Theodore William Gull, 
19, Bryanston Sq., W., and King’s College, Cambridge. 
Student. I have been working as a Science Student for some years. 
Last year I took Natural Sciences Tripos, Part I. This year I am study- 


ing Chemistry only, doing the work for Part II. in that subject. 
W. J. Sell. W. Hz. Mills. 
J. G. M. Dunlop. C. T. Heycock. 
W. J. Pope. Sydney Lupton. 


Adam, Neil Kensington, 
21, Barton Road, Cambridge. 

Scholar of Trinity College, Cambridge. Student of Chemistry in the 
University Laboratory, Cambridge: Ist Class Natural Sciences Tripos, 
Part I. 

W. J. Pope. C. T. Heycock. 
F. G. Hopkins. H. J. H. Fenton. 
W. J. Sell. W. H. Mills, 


Beath, William, 
152, St. George’s Road, Hull. 

Teacher of Chemistry at the Boulevard Secondary School, Hull. 
Intermediate B.Sc. Exam., Lond. Univ. I am desirous of keeping in 
touch with all the recent work in connexion with the study of 
Chemistry, in order to fit me for my post of “ Teacher of Chemistry.” 

F. W. De Velling. Harry Thompson. 
T. Luxton. R. J. Porter. 
T. A. Nightscales. 
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Bissett, Crellyn Colgrave, 
10, Claremont Place, Sheffield. 

Student. B.Sc. (London), Chemistry being one of the subjects. 
B.Met. (Sheffield), with Honours, At present Honours Student in 
Chemistry at Sheffield University. 

W. Palmer Wynne. J. Kenner. 
W. E. 8. Turner. W. J. Jarrard. 
C. R. Young. 


Brier, Albert, 
19, Alexander Road, Ulverston, Lancs. 

M.Sc. (Chemistry), Leeds University. B.Sc. (Chemistry and Physics), 
Victoria University. Senior Science Master, Ulverston Victoria 
Grammar School, and Lecturer in Chemistry, Ulverston Evening . 
School. 

Arthur Smithells. H. M. Dawson. 
J. B. Cohen. : G. H. Daniel. 
W. Meredith. 


Burr, Percy Charles, 
Essex Lodge, Ravensbourne Park, Catford, 8S. E. 

Teacher of Science. Obtained First Class Honours in Chemistry at 
London B.Sc, 1912. Has studied Chemistry during the last three 
years at the Goldsmiths’ College, New Cross; desires to undertake 
Chemical Research. 

Arthur Lapworth. R. W. L, Clarke. 
George Barger. Jas. Woods. 
Arthur J. Ewins. 


Christie, John Hugh, 
c/o Dr. Bean, Crossgates, Near Leeds. 

Pupil of the Leeds City Analyst. B.Sc. (Lond.), Honours in 
Chemistry (2nd Class), Formerly a schoolmaster (taught mathematics 
and science). At present a pupil of T. Fairley, Esq., Public Analyst, 
Leeds, 


Arthur Smithells. B. A. Burrell. 
J. B. Cohen. Thomas Fairley. 
H. M. Dawson. F. G. Harmer. 


Clotworthy, Harold Reginald Septimus, 
39, Trinity College, Dublin, Ireland. 
Research Assistant to W. H. Thompson, Sc.D., Professor of 
Physiology, Trinity College, Dublin. I received my training in the 
Chemical Laboratories of the Royal College of Science for Ireland and 


Trinity College, Dublin, and I have the following degrees: B.A. 
(T.C.D.), B.Sc. (Lond.), A.R.C.Se.I. 
Emil A. Werner. Wm. Caldwell. 
Hans Krall. Arthur Wallace. 
Sydney Young. 


Cockshutt, John Albert, M.Sc., 

Senior Science Master, Queen’s College, Taunton, Somerset. B.Sc. 
with Honours in Chemistry, Manchester University, 1911 ; M.Sc. by 
Research, 1912. 

Harold B. Dixon. Ch. Weizmann. 
Gilbert J. Fowler. E. C, Edgar. 
W. H. Perkin. 


Cutbusb, Charles George, 
59, Byne Road, Sydenham, Kent. 

Chief Assistant of Testing at the City of London Electric Light 
Co.’s Power Works, Bankside. For 8 years past in charge of Chemical 
Laboratory at above works; 16 years with Company as Testing 
Assistant. Student at Regent Street Polytechnic (2 years Evening 
Courses) ; student at Borough Polytechnic (3 years Evening Courses). 


F. Mollwo Perkin. H. Burrows. 
Charles A. Keane. M. C. Lamb. 
Walter Hibbert. 


Davies, Daniel James, 
177, Le Marchant Road, St. John’s, Newfoundland. 
Vice-Principal, Methodist College, St. John’s. Analyst to the 

Depart. of Agriculture and Mines, Newfoundland. B.Sc. (Wales) 
in Chemistry, Metallurgy and Assaying, Geology. July, 1904—May, 
1205, Assistant Analyst and Assayer to Messrs. Edwd. Riley & Co., 
14a, Finsbury Square, London, E.C. Taught Chemistry, Sept., 
1903—July, 1904, Whitland County School. May, 1905—Sept., 1905, 
Demonstrator in Chemistry, Swindon Education Committee, Sept., 
1905—July, 1911, taught Chemistry, Llandyssul Intermediate School. 

A. A. Read. Claude M. Thompson. 

E. P. Perman. Edwd. Riley. 

Robt. D, Abell, 


Doumin, Roland, 
76, Tannsfeld Road, Sydenham, S.E. 

After receiving a general classical and scientific education at 
school, I was for some tithe in the laboratories of Messrs. Jeancard 
Fils, and under M. Satie, where I received a thorough training in the 
Chemistry and Technology of Essential Oils. I am desirous of 
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keeping in touch with modern research on the subject, and am anxious 
to have the benefit of the Society’s publications. 
John C. Umney. Edgar Neumann. 
Edwin Harrison. Hubert E. Burgess. 
Ernest J. Parry. 


Edmondson, James Henry, 
93, Manchester Road, Bolton. 

Chief Assistant to the Manager and Chemist, Bolton Corporation 
Sewage Works. Passed through a course of Evening Lectures and 
Laboratory Work in Pure and Applied Chemistry, Physics, «ec. 
(period 5 years), at Manchester Technical School. Engaged in varied 
analytical work, and research on the Purification of Sewage, under 
Dr. Fowler, F.1.C., at the Manchester Sewage Works, for a period of 


seven years. 
Edmund Kn echt. Jas. Grant. 
F. 8. Sinnatt. F. G. Richards. 


W. E. Speight. S. J. Peachey. 


Elliott, Thomas Lenton, 
Lincoln House, Heckmondwike, Yorks. 

Technical Chemist (Textile Industries). Formerly Senior A ssistant 
to Messrs. Cannon and Newton, Analysts and Assayers, and Consult- 
ing Chemists of Mincing Lane and Love Lane, London, E.C. (Business 
now discontinued). The Candidate is well known amongst Naturalists’ 
Societies in the West Riding of Yorks as a lecturer on biological 
chemistry and on applications of chemical science to questions of 
Natural History in general. The Candidate chiefly desires election 
to regularly receive the publications of the Society. 

R. 8. Cahill. R. T. Marshall. 
CG. E. Womersley. A. G. Green. 
R. Cooper. 


Evans, Ulick Richardson, 
The Keir, The Common, Wimbledon. 

Consulting Electrochemist at 28 Victoria Street, Westminster. Cam- 
bridge University Natural Science Tripos, Part I, First Class Honours ; 
Part II., Second Class. 

Samuel Rideal. C. T. Heycock. 
W. J. Pope. W. H. Mills. 
F, W. Dootson. 
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Garrett, Albert Edward, 
‘* Yaverland,” Clarence Road, St. Albans, Herts. 

Analyst and Scientific Adviser to the Dr. Jaeger Sanitary Woollen 
System Co., Ltd., 95, Milton Street, E.C. B.Sc. (by Research) Lond. 
Author of : Periodic Law, International Scientific Series; Advance of 
Photography, Kegan Paul & Co.; Fibres for Fabrics, Hodder and 
Stoughton. Original papers read at Physical Society of London: 
(1) “Chemical Decomposition and Electrical Conductivity”; (2) 
“ Electrical Conductivity Produced by Heating Salts”; (3) “ Effect 
of Radiations on the Brush Discharge”; (4) “ Positive Electricity 
Produced by Heating Salts.” 

Isaac Sydney Scarf. George W. Neal. 
E, J. Jackman. J. Lewkowitsch. 
Edward Gardner, 


Ghose, Tin Kari, 
23/1 Baniatola Street, Hatkhola P.O., Calcutta. 

Assistant Analyst, Calcutta Corporation. (1) B.A. (Calcutta 
University) ; (2) L.M.S. (Calcutta Medical College); (3) Assistant 
Analyst, Calcutta Corporation—Analysis of water, food and drugs is 
done here; (4) Consulting Chemist to B. K. Paul & Co.’s Research 


Laboratory, where preparations of indigenous drugs are manufactured. 
T. N. Majumdar. Dhirendanath Mitra. 
8. N. De. David Hooper. 
G. D. Hope. 


Gilmour, Robert, B.Sc., Ph.D., 
Scores Villa West, St. Andrews. 

Carnegie Research Fellow. Graduated B.Sc., 1908, St. Andrews 
University. Papers with Prof, J. C. Irvine: “Constitution of Glucose 
Derivatives,” Parts I and IL, J.C.S., 1908, 93, 1429, and 1909, 95, 
1545. 1909-11, studied at Wiirzburg ; 1912, Ph.D. Wiirzburg. 

Thomas Purdie. William 8. Denham. 
J. C. Irvine. W. N. Haworth. 
J. L. A. Macdonald. 


Gray, George Watson, 
8, Inner Temple, Liverpool. 
Analytical and Consulting Chemist. Fellow of the Institute of 
Chemistry. Author of papers relating to Chemical Analysis. 
J. E. Stead. F. W. Harbord. 
Boverton Redwood. H, A. Auden. 
Robert Redwood. James Smith. 


q 

= 

| 


41 


Henville, Douglas, 
67, Glencoe Street, Newington, Hull, Yorks. 

Analyst. Associate of the Institute of Chemistry. Lecturer in 
Technical Chemistry at the Hull Municipal Technical College. Two 
years in the laboratory of R. A. Cripps, Esq., F.1.C., Brighton. Two 
years and a-half at University College, Nottiogham. Three months as 
locum tenens, to lecture in Dairy Chemistry and carry out agricultural 
analyses, at the Midland Agricultural and Dairy College, Kingston, 
Derby. Three years and a-half as assistant analyst and bacteriologist 
at the City Laboratories, Hull. 

Arnold R, Tankard Geo. H. Appleyard. 
John Evans G. E. Scott-Smith. 
Jas. T. Stevenson. 


Hewitt, James Arthur, B.Sc. (St. Andrews), 
3, South Bridge Street, St. Andrews, Fife. 

Assistant to the Professor of Physiology, the University, St. 
Andrews, Fife. As my teaching and research work include physio- 
logical chemistry, I am desirous of keeping in touch with the Society’s 
work and publications, 

J. C, Irvine. Thomas Purdie. 
William 8. Denham. G. Druce Lander. 
W. N. Haworth. 


Holt, William Joseph, 
31, Spruce Hills Road, Walthamstow. 
Teaching. Interested in chemistry, and desire to keep up to date 
in the subject. 
J. T. Hewitt. W. H. Ratcliffe. 
Clarence Smith. A. D. Mitchell. 
Frank G. Pope. Arthur E. Pitt. 


Howells, Alfred Leslie, 
“Bank Field,’ New Mill Road, Holmfirth, West Riding, 
Yorkshire. 

Assistant Schoolmaster. B.Sc. (London), First Class Honours in 
Chemistry at Final (October, 1910); South Kensington Honoursman 
in Chemistry (1910); Drapers’ Science Scholar, East London College 
(University of London), September, 1907, to July, 1910. Science 
- Master in the Secondary School, Holmfirth, Yorkshire. Lecturer on 
Chemistry in the Holmfirth Technical Institute (September, 1911, to 
the present time). 

J. T. Hewitt. Clarence Smith. 
Frank G. Pope. J.J. Fox. 
Arthur Pitt. 


Kirkland, Thomas James, B.Sc., 
Hereward Hall, Ely, Cambridgeshire. 

First Science Master, King’s School, Ely. Educated at Westminster 
School and King’s College, London. Since January, 1906, have been 
First Science Master at King’s School, Ely. In addition to teaching 
work have been engaged in Analytical work connected with the 
Printing Industry. 

John M. Thomson. Herbert Jackson. 
Patrick H. Kirkaldy. B. Middleditch. 
Henry L. Smith. 


Leitch, Peter Thomas, 
c/o John Edgar, Esq., 176, West George Street, Glasgow. 
Assistant to R. R. Tatlock & Thomson, Public Analysts, Glasgow, 

from August, 1905, to February, 1911. Student at the West of 
Scotland Technical College, Glasgow, for Iron and Steel, Assaying 
and General Chemistry. Sometime Assistant to the Canada Cement 
Co., Limited, at Plant No. 2, Montreal, Que. and Plant No. 12,° 
Exshan, Alberta. At present, Chief Chemist at Plant No. 12, Exshan, 
Alberta. 


R. R. Tatlock. Harry Dunlop. 
R, T. Thomson. G. G. Henderson. 
Thomas Gray. 


Lloyd, Daniel William, 
The Manse, Ormonde Road, Kilkenny. 

Senior Instructor in Science and Mathematics, City Technical 
School, Kilkenny. B.Se., University of London. Senior Demonstrator 
in Chemistry and Physics, etc., Technical Schdol, Kilkenny. Consult- 
ing Analyst for the St. Francis’ Abbey Brewery, Kilkenny. Analyst 
for the Woollen Mills, Kilkenny, in 1909. Analyst for Motor 
Factory, Patrick Street, Kilkenny, 1910. 

J. Woodward. Beresford Ingram. 
E. Towyn Jones. J. H. Robbins. 
Robt. D. Abell. J. W. Shepherd. 
John Evans. A, E. Middleton. 


Loynes, Walter Cyril, 
Eastfield, Comberton Road, Kidderminster. 


Analytical Chemist to Messrs. J. P. Harvey & Co., Ltd., Chemical 
Manure Manufacturers, ete., and Assistant to Joseph Loves, F.I.C., 
F.C.S. I have had five years’ experience in analytical work in 
metallurgy, fertilisers and feeding stuffs, and for the last two and a-half 
years in food and drugs in the Laboratory of the Public Analyst for 
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Smethwick. Of late years I have devoted considerable time to the 
study of electricity in its relation to chemical science. I have 
also had a great deal of experience in the analysis of waters and 
sewage. 

Cecil Duncan. Ernest J. Parry. 

J. Stewart Remington. Chas. J. Waterfall. 

Arthur Adams. Fredk. O’ Brien. 


Macbeth, Alexander Killen, M.A., B.Sc., 
3, Victoria Terrace, Cregagh, Belfast. 

Demonstrator in Chemistry. Senior Scholar in Chemistry, 1911-12. 
Andrews Student, 1912. First Class Honours in M.A. (Q.U.B); 
First Class B.Sc. (gold medal), Q.U.B. Appointed Senior Demonstrator 
in Chemistry, Queen’s University, Belfast, 1912. Has contributed to 
Proceedings and Transactions of the Society. 

E. A. Letts. C. R. Crymble. 
Samuel Smiles. A. W. Stewart. 
R. Wright. 


Martin, Henry Stephen, 
64, Dyke Road, Brighton, Sussex. 

Pharmacist, M.P.S. I received my early training as a student in an 
analytical laboratory ; engaged for the past thirty-five years in the 
manufacturing and dispensing of all kinds of pharmaceutical com- 
pounds, Greatly interested, and have conducted investigations: in the 
manufacturing of mineral and aerated waters. For knowledge, have 
been awarded Gold, Silver, and Bronze Medals, also three Diplomas, 
and three Certificates of Honour and Merit, and still continue my 
researches as a chemist. 

Chas, Umney. C. T. Bennett. 
John C. Umney. William Stevenson. 
Arthur W. Crossley. 


Maude, Aylmer Henry, 
Great Baddow, nr. Chelmsford. 

Chemist. I studied Chemistry at Finsbury Technical College, 
obtained their Certificate, studied an additional two years and 
obtained the Associateship of the Institute of Chemistry. I have 
worked as Assistant Chemist to Mr. M. J. Cannon and to Messrs. 
8. Courtauld & Co. 

Matthew J. Cannon. Arthur J. Hale. 
Sidney S. Napper. G. Francis Morrell. 
R. Meldola. 
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May, Joseph Horsnell, 
21, Donovan Avenue, Muswell Hill, N. 

Electro-chemical Engineer. Member Institution Electrical Engin- 
eers. Chief Chemist and Laboratory Superintendent from 1893 to 
1910; Chief Chemist and Works Superintendent, 1910; Chief 
Engineer (with control of all chemical and technical work), 1911— 
Electrical Power Storage Company, Ltd., Storage Battery Manu- 
facturers. Consulting Chemical Engineer, 1912-13. 

Walter A. Voss. John J, Pilley. 
E. R. Buggé. Spencer Pickering. 
Arthur P. Strohmenger. 


Mumford, Ernest Joseph, 
67, Hatherley Road, Walthamstow, N.E. 

Teacher. Made a special study of Chemistry. I wish to keep up to 
date in the subject. 

J. T. Hewitt. Clarence Smith. 
Frank G. Pope. A. D. Mitchell. 
Arthur E. Pitt. 
Murphy, Paul, 
Burnside, Sideup, Kent. 

Analyst. Studied Chemistry at the City and Guilds Technical College, 
Finsbury, under Professor Meldola for four years, taking full course 
and obtaining the Diploma on leaving. Fellow of the Institute of 
Chemistry. Assistant to Dr. Bernard Dyer, of 17, Great Tower 
Street, E.C. 

Raphael Meldola. J. F. H. Gilbard. 


Bernard Dyer. Frank W. G. King. 
B. H. Buttle. 


Naylor, Jonathan Harold, 
73, Castle Street, Bolton, Lancashire. 

Senior Chemistry Master, Secondary School, Widnes, 1912. First 
Assistant, Chemistry Department, Mining and Technical College, 
Wigan, 1907—1912. Have passed through the 3 years’ course in 
the Honours School of Chemistry, at Manchester University, and one 
year’s research work. Obtained the degrees of B.Sc. (Honours in 
Chemistry) and M.Sc. Obtained the Associateship of the Institute of 
Chemistry, 1912. 

Harold B. Dixon. Ch. Weizmann. 
W. H. Perkin. Norman Smith. 
E. B, Naylor. 


Nolan, Thomas Joseph, 
32, Newmarket, Dublin. 

Research Student. M.Sc. with First Class Honours, National 
University ; Travelling Student in Chemistry of the National Uni- 
versity. Demonstrator in Chemistry at University College, Dublin, 
and joint author of papers published in the Proceedings of the Royal 
Irish Academy and in the Proceedings of the Chemical Society. 

William Ramsay. Samuel Smiles. 
J. Norman Collie. N. T. M. Wilsmore. 
W. C. McC. Lewis. 


Pollard, Cornelius Theodore, 
21, Wharncliffe Road, Broomhall Park, Sheffield. 
Student. B.Sc. (Sheffield), Chemistry being one of the subje:ts. 
At present, student for M.Sc. (Chemistry) at Sheffield University. 
W. Palmer Wynne. J. Kenner. 
W. E. S. Turner. W. J. Jarrard. 
C. R. Young. 


Rae, William Norman, 
Colombo, Ceylon. 


Lecturer in Science, Royal College, Colombo. Corpus Christi 
College, Cambridge, 1905-8 ; Second Class Honours, Part I., Nat. 
Science Tripos, Camb., 1908. Science Master, Cranbrook School, Kent, 
1908-11. Science Lecturer, Royal College, Colombo, 1911. 

A. F. Joseph. K. C. Browning. 
Thomas Cockerill. M. Kelway Bamber. 
A, Bruce. 


Roskin, Hermann Horace, 
11, Newlands Road, Middlesbrough. 

Assistant Science Master, Middlesbrough High School ; Lecturer in 
Chemistry, Middlesbrough Evening Technical School. B.Sc. (Wales) : 
subjects—the Metallurgical group (Inorganic Chemistry, Metallurgy, 
and Geology). Distinctions in Advanced Chemistry at the Central 
Welsh Board Senior Examination. Seven years’ experience as Teacher 
and Lecturer of Theoretical and Practical Chemistry (appointments 
other than above being: Assistant Science Master, County School, 
Ebbw Vale, Mon., and Senior Science Master at the Grammar School, 
Wotton-under-Edge, Glos.). 

Wight. H. Frankland. 
J. E. Stead, Ernest W. Jackson. 
C. H. Ridsdale. 
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Simpson, William Slessor, 
Dynamite Factory, Somerset West, South Africa. 
Analytical and Research Chemist, C.:pe Explosives Works, Somerset 
West, South Africa. M.A. (Abdn.); B.Sc. (Abdn.), with special 
distinction in Chemistry and Geology. For eight years (1904-12) an 
Assistant Research Chemist in the Research Department, Royal 
Arsenal, Woolwich. 


F. R. Japp. Robert Robertson. 
William Ramsay. Alfred C. G. Egerton. 
W. H. Gibson. 


Smith, Jobn Walter, 
48(a), Hurstbourne Road, Forest Hill, 8.E. 

Teacher in London County Council service. Obtained 2nd Class 
Honours in Chemistry at London B.Sc., 1912 ; has worked for the last 
four years at Goldsmiths’ College, New Cross, and now desires to 
undertake chemical research. 

Arthur Lapworth. R. W. L. Clarke. 
George Barger. Geo. Jas. Woods. 
Arthur J. Ewins. 


Taylor, Harold Victor, 
Royal College of Science, London. 

At present Student (adv. work) ; Chemistry Lecturer (1907-1910) 
at Hurst Grammar School, Taunton ; Chemistry Student (1910-1912) 
at R.C.S. (London) ; Degree in Chemistry, A.R.C.S. Research work 
(1912): ‘* Enzymes of the Pitcher fluid of the Nepenthes plant.” 

H. F. Harwood. M. O. Forster. 
James C. Philip. H. Brereton Baker. 
Chapm Jones. 


Thompson, Percy James, 
The Avenue, Clytha Square, Newport, Mon. 

Student of Agricultural Chemistry ; sometime Lecturer in Analyti- 
cal Chemistry. 1906-7, Student of Pharmaceutical Chemistry at 
Metropolitan College of Pharmacy, London; 1907-8, Student at 
Bath and West of England College of Chemistry and Pharmacy ; 
1908-11, Lecturer at the latter college—engaged with D. J. Williams, 
F.C.S., Ph.C., in analysis of foodstuffs, sewage, etc. ; 1912, specialising 
in Agricultural Chemistry ; Student at the Summer School of the 
Royal Agricultural College, Cirencester (passing the examination in 
Agricultural Chemistry) ; Silver Medallist in Chemistry and Pharmacy ; 
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Qualified as Pharmacist and Member of the Pharmaceutical Society. 
Desirous of keeping abreast of modern research. 

David J. Williams. D. L. Chapman. 

John M. H, Munro. B. Lambert. 

J. Griffin. M. P. Applebey. 


Turner, Bertrand, 
55, Golden Hillock Road, Birmingham. 
Research Student, University of Birmingham. Passed final 
examinations for B.Sc. (Birmingham). Chemistry Principal. 
Percy F. Frankland. Edward P. Frankland. 
Hamilton McCombie. C. K. Tinkler. 
J. E. Coates. Frederick Challenger. 


Turnill, Thomas Willoughby, 
Stibbington, Wansford, Northamptonshire. 

Chemist and Works’ Manager. Pupil of W. Elborne, M.A., Public 
Analyst, Peterboro’; then Assistant Chemist, Hull Stearine Co. ; 
Chemist and Departmental Manager at Messrs. Major, Tar Distillers, 
Hull; Manager and Chemist at Works at Stoke Ferry, Norfolk, 
manuf. sulphate of ammonia from peat. Two years Chief 
Assistant to J. A. Foster, F.I.C., Public Analyst, E.R. Yorks., etc., 
and at present am Chemist and Works Manager at Atlas Preserva- 
tive Co., Deptford, 8.E. 

Thos. Luxton. Ambat Kesava Menon. 
Edwin B. Atkinson. T. P. Parkes. 
C. E. Cooke. 
Webb, Edward, 
Berwyn, Totteridge, Herts. 

Lecturer (Chemistry), Islington L.C.C. Training College, Offord 
Road, Barnsbury, N. B.Sc. (London). Chemistry Lecturer (6 years) 
Islington Training College (L.C.C.). Formerly Science Master Fins- 
bury (L.C.C.) Pupil Teachers’ Centre (9 years). 

George W. Neal. Jos. 8. Bridges. 
James Swain. Frank E. Weston. 
H. R. Ellis. 


Wilson, Siddons Siddons, 
154, Burges Road, East Ham. 

Analytical Chemist to The British Oil and Cake Mills, Ltd., 
29, Great St. Helens, E.C. Assistant Chemist in The British Oil and 
Cake Mills laboratory for ten years. 

J. Lewkowitsch, A. E. Dunstan. 
"FB. Thole, R. W. Wilson. 


A. J. Harvey. 
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Wood, Hubert Rogers, 
c/o Messrs, Fenner & Alder & Co., Ltd., Millwall, E. 

Works Chemist. Three years pupil to Mr. Harry Thompson, F.C.S8., 
Hull. Two years Chief Assistant Chemist at the Hull Stearine and 
Warehousing Co., Ltd., Hull. Oneand a-half years Assistant Chemist at 
Blundell Spence & Co., Ltd., Hull. Four years (and present situation) 
Chief Chemist at Fenner & Alder & Co., Ltd., Paint Manufacturers, 
London. Desire to be admitted as a Fellow of the Society for the use of 
Journal and Library as a great help in my study and general analytical 
and chemical work. 

Harry Thompson. Arnold R, Tankard. 
Geo. H. Appleyard. T. Luxton. 
Thos. A. Nightscales, 


The following Certificate has been authorised by tie Council for 
presentation to ballot under Bye-law I(3) : 


Parker, Jonathan, 
c/o The Wattle Extract Co., 42, Anglo-African House, Durban, 
8. Africa. 


Analytical Chemist. Junior Assistant to Dr. Hellon, Public 
Analyst, Whitehaven. Chemist to the St. Helens Oolliery Co, 
Workington, and in charge of the Chemical Department of the Bye- 
Products Recovery Plant. Held similar post with the Moresby Coal 
Co. Chemist to the Wattle Extract Co., Durban, Natal. 

Robert Hellon. W. H. Watson. 
Henry R. Procter. J. Tcherniac. 


B. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.E., AND BUNGAY, SUFFOLK. 
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[Jesued 27/2/13 


PROCEEDINGS 


OF THER 


CHEMICAL SOCIETY. 


Vol. 29. . No. 411. 


Thursday, February 20th, 1913, at 8.30 p.m., Professor Percy F-. 
Frankiand, LL.D., F.R.S., President, in the Chair. 


The Presipent referred to the loss sustained by the Society 
through death of : 


Elected. Died. 
Otis Coe Johnson March 4th, 1897 June 6th, 1912 
Theodore David Lichtenstein’ February 2]st, 1879 October 23rd, 1912 
George Matthey May 3rd, 1870 February, 14th, 1912 
B. Venkata Rao December 7th, 1911 1912 


Certificates were read for the first time in favour of Messrs. : 


Horace George Battye, 28, Roman Place, Roundhay, Leeds. 

Noél Guilbert Stevenson Coppin, M.Sc., Rydal Mount, Runcorn, 
Cheshire. 

Harold Davies, 18, Windsor Road, Ilford. 

Fritz Haber, Post Lichterfelde, 3, Berlin-Dahlem. 

Darab Dinsha Kanza, M.A., Indian Institute of Science, 
Bangalore. 

Emmanuel F. Kur, Learansa, Devonshire Road, St. Anne’s-on- 
Sea. 

Bhaichand Anupchand Mehta, M.A., Indian Institute of Science, 
Bangalore. 

Francis Martin Potter, B.Sc., 6, Stavordale Road, Highbury, N. 

Arthur Samuel Robinson, B.Sc., King’s School, Pontefract. 

Reginald William Rusby, Westgate, Greenhill Road, Moseley; 
Birmingham. 
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Hormusji Kharshedji Sahiar, M.A., Indian Institute of Science, 
Bangalore. 

William James Stansfield, 12, Bell Hatt Terrace, Savile Park, 
Halifax. 


A Certificate has been authorised by the Council under 
Bye-law 1(3) in favour of: 
Ferrand Paget, Bombay Burma Trading Corporation, Ltd., 
Bangkok, Siam. 


The following announcements were made: 


(1) That the following changes in the Officers and Council were 
proposed by the Council : 


President to retire —Prof. Percy F. Frankland. 

Secretary to retire—Prof. Arthur W. Crossley. 

Foreign Secretary to retire—Dr. Horace T. Brown. 

Vice-Presidents to retire—Dr. M. O. Forster and Prof. A. 
Liversidge. 

Ordinary Members of Council to retire.—Prof. W. A. Bone, Mr. 
‘A. R. Ling, Dr. A. McKenzie, and Dr. J. C. Philip. : 

As President.—Prof. W. H. Perkin. 

As Vice-Presidents who have filled the office of President.—Prof. 
H. E. Armstrong, Prof. A. Crum Brown, Sir William Crookes, Sir 
James Dewar, Prof. H. B. Dixon, Prof. Percy F. Frankland, Dr. 
A. G. Vernon Harcourt, Prof. R. Meldola, Dr. H. Miiller, Prof. 
W. Odling, Sir William Ramsay, Prof. J. Emerson Reynolds, The 
Right Hon. Sir Henry E. Roscoe, Sir Edward Thorpe, and Sir 
William A. Tilden. 

As Treasurer.—Dr. Alexander Scott. 

As. Hon. Secretaries.—Dr. Samuel Smiles and Dr. J. C. Philip. 

As Foreign Secretary.—Prof. Arthur W. Crossley. 

As Vice-Presidents.—Prof. H. B. Baker, Dr. G. T. Beilby, Dr. 
Horace T. Brown, Prof. E. J. Mills, Prof. G. T. Morgan, and Prof. 
W. Jackson Pope. 

As New Ordinary Members of Council_—Dr. G. Barger, Mr. E. J. 
Bevan, Prof. F. G. Donnan, and Prof. K. J. P. Orton. 


(2) That Fellows were invited to attend a meeting of the 
Faraday Society to be held in the rooms of the Chemical Society 
on Wednesday, March 12th, from 4 to 6 and 8 to 10 p.m., when 
a discussion on “ Colloids and their Viscosity’ would take place. 


Prof. J. Millar Thomson, Dr. Samuel Rideal, and Prof. J. J. 
Dobbie were elected Auditors to audit the Society’s Accounts. 


50 


51 


A ballot for the election of Fellows was held, and the following 
were subsequently declared elected : 


Theodore William Gull Acland. Peter Thomas Leitch. 
Neil Kensington Adam, B.A. Daniel William L!oyd, B.Se. 
William Beath. Walter Cyril Loynes. 
Crellyn Colgrave Bissett, B.Sc. Alexander Killen Macbeth, M.A., B.Se. 
Albert Brier, M.Se. Henry Sti phen Martin. 
Perey Charles Burr, B.Sc. Aylmer Henry Maude. 
John Hugh Christie, B.Sc. Joseph Horsnell May. 
Harold Reginald Septimus Clotworthy, Ernest Joseph Mumford. 

B.A., B.Se. Paul Murphy. 
John Albert Cockshutt, M.Sc. Jonathan Harold Naylor, M.Sc. 
Charles George Cutbush. Thomas Joseph Nolan, M.Se. 
Daniel James Davies, B.Sc. Jonathan Parker. 
Roland Doumin. Cornelius Thevdure Pollard, B.Sc. 
James Henry Edmondson. William Norman Rae, B.A. 
Thomas Lenton Elliott. Hermann Horace Roskin, B.Sc. 
Ulick Richardson Evans, B.A. William Slessor Simpson, M.A., B. Se. 
Albert Edward Garrett, B.Sc. John Walter Smith, B.Sc. 
Tin Kari Ghose, B.A., L.M.S. Harold Victor Taylor. 
Robert Gilmour, B.Se., Ph.D. Perey James Thompson. 
George Watson Gray. Bertrand Turner, B.Sc. 
Douglas Henville. Thomas Willoughby Turnill. 
James Arthur Hewitt, B.Sc. Edward Webb, B.Sc. 
William Joseph Holt. Siddons Siddons Wilson. 
Alfred Leslie Howells, B.Sc. Hubert Rogers Wood. 
‘Thomas James Kirkland, b.Se. 


Of the following papers, those marked * were read: 


*39. ‘‘ The mode of combustion of carbon.”’ 
By Thomas Fred Eric Rhead and Richard Vernon Wheeler. 


The authors, in continuation of their work on the combustion of 
carbon, whereby they showed that carbon dioxide and carbon mon- 
oxide ‘are produced together when carbon is burned, described 
experiments made to account for this simultaneous production of 
the two oxides, 

It was shown that carbon, at all temperatures up to 900° and 
probably above that temperature, has the power of pertinaceously 
retaining oxygen. This oxygen cannot be removed by exhaustion 
alone, but only by increasing the temperature of the carbon during 
exhaustion. When quickly released in this manner, it appears, 
not as oxygen, but as carbon dioxide and carbon monoxide. The 
proportions in which it appears in these two oxides when completely 
removed depends on the temperature at which the earbon has been 
heated during oxygen-fixation. 

It was shown also that no physical explanation alone can account | 
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for this “ fixation” of oxygen, but that, in all probability, it is the 
outcome of a physicochemical attraction between oxygen and 
carbon. Physical, inasmuch as it seems hardly possible to assign 
any definite molecular formula to the complex formed, which 
indeed exhibits progressive variation in composition; chemical, in 
that no isolation of the complex can be effected by physical means. 

Decomposition of the complex by heat produces carbon dioxide 
and carbon monoxide. At a given temperature of decomposition 
these oxides make their appearance in a given ratio. Further, 
when a rapid stream of air at a given temperature is passed over 
carbon (which has previously been saturated with oxygen at that 
temperature), carbon dioxide and carbon monoxide appear in the 
products of combustion in nearly the same ratio as they do in the 
products of decomposition of the complex at that temperature. 

It is therefore suggested that the first product of combustion of 
carbon is a loosely-formed physico-chemical complex, which can be 
regarded as an unstable compound of carbon and oxygen of an 
at present unknown formula, C,0,. It is probable that no definite 
formula can be assigned to this complex. 


Discussion. 


Professor SMITHELLS, after commending the previous paper by 
the same authors for its new observations and as a lucid and trust- 
worthy account of the history of the controverted question of the 
combustion of solid carbon, said that he saw no prima facie objec- 
tion to the doctrine of C,O,. 

The case of the combustion of solid carbon was essentially different. 
from that of carbon in gaseous compounds. In that case observa- 
tions on the rate of explosion of cyanogen mixed with different 
proportions of oxygen, and analysis of the gases in the flame of 
cyanogen, as well as spectroscopic evidence, pointed to carbon 
monoxide as the first product. The argument relating to the more 
likely co-operation of two molecules rather than three, C,N,+O, 
rather than C,N,+20,, as the first transaction in a molecular 
system, was not applicable to the case of solid carbon. The molecule 
of solid carbon, judging from the very high volatilisation tempera- 
‘ture of the element, was probably of great atomic complexity, and 
it could easily be believed that such an atomic complex in the 
‘stationary position of the solid state, rained upon by a shower of 
oxygen molecules, could, at a moderate temperature, result in the 
production of C,0,, where « and y might be very high numbers. 
The complex, of course, at a higher temperature would be resolved 
into the proportions of CO and CO, conformable to the equilibrium 
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at that temperature of the system: solid carbon, carbon monoxide, 
carbon dioxide. 

Professor Donnan asked what period of time the authors waited 
after pumping off the gases in order to determine the final pressure 
of carbon monoxide and carbon dioxide in equilibrium with the 
assumed complex C,O,. As the carbon monoxide and dioxide were 
produced initially in the adsorbed layer or in the solid carbon, the 
establishment of equilibrium might take some time. 

Professor Bone, replying on behalf of the authors, said that the 
point raised by Professor Donnan was dealt with in the paper; the 
authors’ evidence for the formation of the complex C,O, was largely 
curaulative, and could only be judged by a detailed study of the 
experimental work as a whole. Speaking personally, he had still 
an open mind on the subject, although, like Professor Smithells, he 
had no a@ priori difficulty in accepting the idea of the primary 
formation of the said complex. With regard to the President’s 
_remarks about the probable cause of the spontaneous combustion of 
coal, he thought that it might be attributed to the oxidation of the 
constituents extractable by pyridine, which decomposed on heating 
below 700°, yielding chiefly paraffin hydrocarbons and _ little 
hydrogen (see Burgess and Wheeler’s papers on “The Volatile 
Constituents of Coal’), and which were probably derived from the 
resinous matter in the vegetable debris from which the coal 
originated. 


*40. ‘The interaction of bromine and the sulphides of §-naphthol. 
Part II.” By Thomas Joseph Nolan and Samuel Smiles. 


The diacetyl derivative of the unstable sulphide was converted 
into the anhydride by treatment with boiling acetic anhydride 
and sodium acetate. This anhydride—termed isonaphthathioxin— 
was found to be different from that obtained by dehydrating the 
stable sulphide. With bromine it yielded a dibromonaphtha- 
thioxin, which was identical with the product formed by the inter- 
action of this halogen and the acetyl derivative of the unstable 
sulphide. Previous experiments (T., 1912, 101, 1420) had shown 
that with bromine this sulphide yields the dibromosulphonium- 
quinone, and it was concluded that the different result now 
obtained with the acetyl derivative is due to liberation of acetyl 
bromide at a preliminary stage of the interaction, the two cases 
being represented as follows: 

+ Br, = + 2HBr. 
+ Bro + 2AcBr. 
Independent experiment proved that in the presence of acetyl 
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bromide and bromine the sulphonium-quinone yields the dibromo- 
naphthathioxin. 

The diacetyl derivative of the stable sulphide did not react with 
bromine under the conditions chosen in these experiments. 

It was also pointed out that the properties of the hydroxyl 
groups in the unstable sulphide correspond with those of an 
unsaturated tertiary alcohol. 


41 “The nomenclature of the rhamnose group and of other 
substances related to the aldohexoses.’”” By Hugh Marshall. 


In view of the definite establishment, by E. Fischer and K. Zach 
(Ber., 1912, 45, 3761), of the configuration of “rhamnose” and 
“isorhamnose,” the author suggested the adoption of a systematic 
nomenclature for the group, based on that of the aldohexose group, 
so as to avoid the multiplication of novel names and the use of 
prefixes ‘‘iso,” etc. It was proposed that the name rhamnose 
should be used for the whole isomeric group, and be prefixed by 
the stem of the name of the aldose having the same configuration ; 
the individual names would then be :—(d- and /-) mannorhamnose 
(ordinary rhamnose), glucorhamnose (‘sorhamnose or isorhodeose), 
idorhamnose, gulorhamnose, galactorhamnose, talorhamnose, allo- 
rhamnose, altrorhamnose. It was also suggested that a similar prin- 
ciple should be applied in the case of other hexose derivatives which 
would have eight pairs of stereoisomerides; at least, to those con- 
taining any two different terminal groups out of the following 
four: CO,H, CHO, CH,-OH, CHs, such as the isomerides of 
glucuronic acid. 


42. ‘ Some green iron cyanogen compounds.” 
By Herbert Ernest Williams. 


A solution of ammonium ferrocyanide when boiled in contact 
with the air, forms a dull green deposit, which has the formula 
(NH,),{ Fe” (CN),],,3H,O; a similar potassium compound, 
Fe,///Fe’K,{Fe"(CN),],,6H,O, is produced by adding very dilute 
hydrochloric acid gradually to a boiling solution of potassium ferro- 
cyanide, and by substituting ammonium chloride solution for the 
hydrochloric acid the compound Fe,'’/Fe”(NH,);K/Fe(CN),|,,3H,O 
is produced. Somewhat similar compounds of ferrosoferric ferro- 
cyanides of a dull blue colour were prepared, agreeing with the 
formule : 

and 

Fe(CN )¢],,8H,0- 
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These compounds can be considered as molecular compounds of 
the ferric double salts and ferrous ferrocyanides, as in the case ‘of 
the blue iron cyanogen compounds. 

Ferric ferrocyanide when boiled with concentrated niteia, is: 
converted into the green compound, Fe,!//[Fe"Fe!!/(CN),o]3,54H,O. 

By boiling ferric potassium ferrocyanide with nitric acid a green 
compound, (CN)o4]3,100H,0, is obtained ; this com- 
pound is also produced by passing chlorine through freshly precipi- 
tated ferric ferrocyanide. 

The addition of ferric salts to a solution containing one equiva-. 
lent of ferrocyanide and more than three equivalents of ferricyanide 
yields a fine dark green precipitate of the composition : 

Fe” 

When ferrous potassium ferrocyanide, obtained by distilling 
potassium ferrocyanide with dilute acid, is oxidised whilst still 
boiling with excess of nitric acid, the violet compound, 

Fe!’ 
is produced. 

Cupric ferrocyanide when boiled wah concentrated nitric acid’ 
also yields a ferroferricyanide of the composition 

Cu,| Fe" 

From a consideration of the formation of these green compounds, 
and particularly of the copper compound, it is probable that they 
are ferric ferroferricyanides, and not ferrosoferric ferricyanides. 


43, « Catalytic decomposition of hydrogen peroxide.” 
By Gwen Dyer and Alice Barbara Dale. 


It has been generally accepted on the authority of Bredig and 
Miiller von Berneck (Zeitsch. physikal. Chem., 1900, 31, 289) that 
the catalytic decomposition of hydrogen peroxide in aqueous solution 
proceeds as a unimolecular reaction : 

H,0, H,0 +0. 

Bredig’s observations seem to have been made with solutions of 
about 0°0007 gram of hydrogen peroxide per c.c. The present 
authors find that in a solution containing 0°0025 gram of hydrogen 
peroxide per c.c. the action appears to be a bimolecular one: 

2H,O,—> 2H,0 + O,. 

Fifty c.c. of the solution were kept at constant temperature of 
20°, 2 e.c. of Bredig’s colloidal platinum solution being added as. a 
catalyst. Successive quantities of 5 c.c. were titrated with potassium. 
permanganate at exactly noted intervals, varying from five to ten. 
minutes. 
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Taking C,, C,, C;... as the volumes of permanganate required 
after intervals of ¢,, t., ts... minutes, the values of K were caleu- 
_. fated im accordance with each of the following equations: 


(1). lo , ete., for a reaction of the first 
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K (2). 
0°005877 0°001547 
0:004389 0°001558 
0°005123 0°001621 
0°003980 0-001793 
0°005006 0 001675 
0°004592 0°001793 


The discrepancy between the successive values of X shown in the 
first column, and the comparative constancy of the values calcu- 
lated in the second column, app»ar to indicate a bimolecular 
reaction. 


44. “The decomposition of hydrogen peroxide by colloidal 
platinum.” By Harold Llewelyn Bassett. 


Bredig investigated the decomposition of hydrogen peroxide by 
colloidal platinum, and found the change to be unimolecular 
(Bredig and Miiller, Zeitsch. physikal. Chem., 1900, 31, 258). In 
subsequent discussions of the mechanism of the decomposition, 
Senter and Sand accept Bredig’s result as to the order of the 
reaction, and the point seems to have been assumed to be finally 
settled (Proc. Roy. Soc., 1904, 74, 356, 566). The experiments 
were repeated by Miss Dyer and Miss Dale (see preceding abstract), 
but it was noticed that very poor unimolecular constants were 
usually obtained, and the results often corresponded more closely 
with a bimolecular change. 

It appeared of interest to investigate the cause of these apparent 
anomalies, and it was found that the order of the reaction depends 
entirely or the concentration of the hydrogen peroxide. Bredig 
and others worked with solutions of about 1/50 gram-molecular 
weight per litre, or even greater dilution than this, and at these 
dilutions the decomposition certainly is unimolecular. On increas- 
ing the concentration, however, the reaction slowly becomes 
bimolecular, and bimolecular constants are obtained at a concen- 
tration of about 1/9 gram-molecular weight per litre. After this, 
increase of concentration does not affect the order of the reaction, 
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but owing to the rapid evolution of oxygen the a citiniinal diffi- 
culties in obtaining constants become very great. 

Nernst suggests that in such cases as these the velocity measured 
is not that of the chemical change, but simply that of the diffusion 
of the solute to the surface of the particles of colloidal metal. He 
assumes that equilibrium is at once set up when this surface is 
reached. 

Senter and Sand discuss this hypothesis and the importance of © 
the part played by convection in the liquid. Their results suggest 
that the hypothesis, if at all true, will have to be considerably — 
modified to account for the observed values for the velocity 
constants. It is assumed all through these papers that decomposi- 
tion of the hydrogen peroxide actually takes place when the 
molecules come into contact with the surface of the platinum. 

This would account for the action being unimolecular, but it is 
difficult to see how a bimolecular change can be explained in this 
way. A single molecule would break up when it reached the 
surface of the platinum, and this decomposition would have no 
connexion with that of other molecules, 

To account for the bimolecular change in stronger solutions it is 
now suggested that, as the concentration increases, hydrogen 
peroxide molecules meet in the film of solute surrounding the 
platinum particles without ever reaching the surface of the 
platinum, and are decomposed in this surface film by contact with 
one another, possibly owing to the influence of surface tension. 

The opportunity for this would clearly be greater in stronger 
. solutions, and with steadily increasing concentration it would 
gradually become the more important decomposition. Finally, in 
solutions giving a bimolecular constant, it is practically the only 
one taking place. Further increase of concentration, whilst increas- . 
ing the amount decomposed, would have no effect on the order of 
the reaction, in agreement with experiment. The bimolecular 
decomposition depends on the presence of at least two hydrogen 
peroxide molecules in a given small space at the same time, and 
this will clearly depend only on the concentration of the hydrogen 
peroxide, and will not be affected by the amount of platinum 
present. 

This view as to the change in the character of the decomposition 
with increase of concentration appears to explain satisfactorily 
all the experimental facts observed. 

In carrying out the experiments slightly acid hydrogen peroxide 
was used, the presence of acid having been shown by Bredig not 
to affect the course of the decomposition. Solutions of the various. 
strengths were made up and placed in a thermostat at 25°. When 
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the solutions had reached the temperature of the bath, 2 c.c. of 


colloidal platinum solution were added to 100 c.c. of the hydrogen . 


peroxide solution. These proportions were used in all the experi- 
ments. 

Titrations were made on 5 or 10 c.c. of the solution at intervals 
of five or ten minutes, according to the strength of the hydrogen 
peroxide. Potassium permanganate was used of strengths to give 
convenient titrations in the various cases. An attempt was made to 
estimate the hydrogen peroxide by potassium iodide in excess of 
sulphuric acid, but it was unsuccessful owing to the length of time 
required to complete the reaction with the hydriodie acid. With 
the stronger hydrogen peroxide solutions, great difficulty was 
experienced owing to the rapid evolution of bubbles of oxygen in 
the pipette, making accurate measurement very difficult. 

The figures at the heads of the columns below give the strengths 
of the hydrogen peroxide in gram-molecules per litre. 

The constants are calculated with ordinary logarithms as their 
actual magnitudes are not discussed, and as different strengths of 
permanganate were used, the bimdlecular-constant values are not 
comparable, and are only’ to be considered as regards their 
constancy. 


Unimolecular Constants. 


0°0034. - 0°0208. 0°107. 0°119. 0145. 0°205. 
0014 0°021 0 013 0°0043 0°0075 0 0083 
0-016 0°023 0 012 0 0041 0°0068 00066 
0°015 0°020 0-011 0:0040 0°0062 0°0072 
0°013 0-018 0°010 0°0032 0°0057 0 0071 
0 015 0-017 0°008 0°0036 0°0051 0°0053 
0°015 0°015 0°008 0°0035 0°0054 0 0057 


Bimolecular Constants. 


00034. 0°0141. 0°0208. 07107. 0°119. 0°145. 0°205. 
0°0036 00025 0 0027 00016 0:0050 00015 0°0012 
00047 0°0019 0°0049 00015 0°0011 
00048 0°0049 0 0042 00022 0 0015 0°0013 
00052 0°0057 00048 0°0021 0°0046 0°0015 0°0013 
00073 00061 0:0056 0°0020 §=0°0046 00014 0°0011 
00090 00082 0°0058 0°0023 0°0916 0 0012 


45. “The absorption spectra of substances containing labile 
hydrogen atoms.” By Peter Joseph Brannigan, Alexande Killen 
Macbeth, and Alfred Walter Stewart. 


An examination of various compounds containing a displaceable 
hydrogen atom showed that they may be divided into two classes: 
(a) those which, whilst showing only general] absorption in alcoholic 
solution, give rise to a banded absorption in présence of alkali; and 
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()) those which do not conform to this rule, even when the sodium 
derivative can be isolated. With regard to the first class of 
compounds it has been found that several derivatives of malonic 
acid develop bands the penetration of which is dependent on the 
amount of alkali present in the solution. This confirms Hantzsch’s 
observations on ethyl acetoacetate. The bands are evidently due 
to the presence of the sodium derivatives of the various substances, 
and have nothing to do with the tautomeric changes assumed by 
Baly and Desch to explain their existence. To explain the differ- 
ence between the spectra of the enolic form and the sodium salt, 
Hantzsch’s suggestion of internal complex salt formation may be 
accepted, or an alternative one based on Gebhard’s views on affinity 
may be employed. In either case it seems that if a band is to be 
produced by the sodium salt the sodium atom must come into the 
1:5- or 1:6-position with regard to a carbonyl group, as the sodium 
derivative of urethane shows no band in its spectrum. A similar 
explanation can be put forward to account for the presence of the 
band in the spectrum of ethyl. 8-aminocrotonate. 


46. ‘‘ Researches on the constitution of physostigmine. Part II. 
The synthesis of 3-dimethylaminoacetyl-2-methylindole and 
2-a-dimethylamino-y-bydroxypropylindole.” By Arthur Henry 


Salwa . 


The author described the synthesis of two indole derivatives 
containing an aliphatic side-chain, which is oxygenated, and 
possesses a tertiary basic nitrogen atom, in combination with the 
indole nucleus, namely : 

( 4 ‘\—¢H 


NH 


These substances were prepared es the purpose of comparing 
their properties with those of eseroline, C,;H,,ON., which has 
previously been shown (T., 1912, 101, 988) to contain, in all 
probability, an indole complex. 

As a result of the investigation it is concluded that eseroline is 
not a simple indole compound containing an open side-chain. 


47. “Contributions to our knowledge of semicarbazones. Part II. 
The semicarbazones of mesityl oxide.” By Forsyth James 
Wilson and Isidor Morris Heilbron. 


A semicarbazone of mesityl oxide (a-semicarbazone) melting at 
164° has been prepared by Scholtz (Ber., 1896, 29, 612), and further 


if 
t 
| 


investigated by Harries and Kaiser (Ber., 1899, 32, 1338). The 
authors find that this a-semicarbazone when exposed in chloroform 
solution to ultraviolet light is partly converted into a stereo- 
isomeride (8-form) melting at 133—-134°, the difference between 
the two forms being due to nitrogen isomerism in the sense of the 
Hantzsch-Werner hypothesis. The differences between the four 
semicarbazones of phenyl styryl ketone previously studied by the 
authors (T., 1912, 101, 1482) is due to nitrogen stereoisomerism 
combined with carbon stereoisomerism, whilst in the present case 
carbon stereoisomerism is excluded. The two modifications give 
practically identical absorption spectra, which are not affected by 
alkali; also, they undergo no change of colour in light. In order 
that absorption may be affected by alkali and phototropy be 
evident, the authors conclude that carbon and nitrogen stereo- 
isomerism are both necessary. 

The a-semicarbazone on distillation yielded a substance melting 
at 129°, which is probably cyclic in structure (Scholtz, Harries, and 
Kaiser, loc. cit.). The same compound can be obtained by distil- 
ling the A-semicarbazone, a transformation of the B- into * 
a-form first taking place. 

On exposure in chloroform solution to ultraviolet light both 
modifications are partly converted into one another, an equilibrium 
between the two forms being established. 


48. “Oxidation of the nitro-o-xylenes with dilute nitric acid.” 
: By Charles Horne Warner. 


The two mononitro-o-xylenes are readily oxidised with dilute 
nitric acid, giving in almost quantitative amount the corresponding 
nitrophthalic acids (T., 1909, 95, 207). In view of this fact it 
seemed of interest to investigate the behaviour of this reagent 
towards the di- and tri-nitro-o-xylenes, especially since some of the 
nitrophthalic acids which it was hoped to obtain were required for 
comparison with substances resulting from other reactions. The 
oxidations do not, however, proceed smoothiy; the nitrophthalic 
acids are only obtained in small amounts, and the products are not 
easily isolated in a pure condition. 

When 3:5-dinitro-o-xylene (ibid., p. 209) was oxidised with dilute 
nitric acid in sealed tubes, it yielded a liquid and a solid product. 
On evaporation, the former gave 3:5-dinitro-o-phthalic acid 
{compare Merz and Weith, Ber., 1882, 15, 2708), which could not 
be completely purified by crystallisation alone, but was obtained, 
melting at 225°, through its monoethyl ester (Beilstein and 
Kurbatov, Annalen, 1880, 202, 227). The acid crystallises from 
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water saturated with hydrogen chloride in long, thin, flattened 
needles, The diethyl ester, obtained by heating the silver salt in a 
dry benzene solution of ethyl iodide, separates from alcohol in fine, 
colourless needles, melting at 73°. The anhydride was prepared by 
heating the acid with excess of acetyl chloride. It crystallises from a 
mixture of ethyl acetate and light petroleum (b. p. 40—60°) in 
stout, colourless needles, melting at 161°. Water very readily 
reconverts it into the acid, exposure to laboratory air being 
sufficient to effect this change. 

From the solid product mentioned above there was isolated 
3:5-dinitro-o-toluic acid melting at 206° (compare Jacobsen and 
Wierss, Ber., 1883, 16, 1959). 

3:4-Dinitro-o-phthalie acid was obtained by the oxidation of the 
corresponding dinitro-o-xylene with dilute nitric acid. It separates 
from concentrated hydrochloric acid in small, colourless needles, 
melting and evolving gas at 204—205°. The diethyl ester, prepared 
through the silver salt, crystallises from alcohol in colourless needles 
melting at 69°. 

3:4-Dinitro-o-toluic acid, which is produced in the above 
reaction, crystallises from a mixture of ethyl acetate and light 
petroleum (b. p. 40—60°) in stout, colourless needles, melting at 
182°. The diethyl ester was prepared from the silver salt of the 
acid; it separates from alcohol in colourless, rectangular plates,. 
melting at 63°. 

Both 3:4:5-trinitro- and 3:4:6-trinitro-o-xylene appear to be 
completely decomposed when heated with dilute nitric acid im 
sealed tubes. 


49. “Phosphonium and ammonium iodides.” 
By Alfred Holt and James Eckersley Myers. 


Phosphonium iodide vapour decomposes on heating when it is 
dry, rendering the purification of this substance by sublimation 
extremely difficult. 

The substance appears to be unchanged when sublimed in the 
presence of traces of water vapour. 

The behaviour of ammonium iodide under similar conditions was 
described as a comparison. 


50. “The phosphoric acids and some phosphates.” 
By Alfred Holt and James Eckersley Myers. 


Experiments with two polymeric forms of metaphosphoric acid 
were described, and it was shown that the hydration of the mono- 
variety is unimolecular. 
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Experiments with glacial phosphoric acid lead to the belief. that 
its vapour does not have a composition corresponding with the 
formula HPOs. 

Examination of the metaphosphates of the alkalis failed to give 
evidence that they are derived from acids other than mono- and 
tri-metaphosphoric acids. 


51. “Optical activity and enantiomorphism of molecular and crystal 
structure.” By Thomas Vipond Barker and James Ernest Marsh. 


It was pointed out that no molecular configuration is enantio- 
morphous unless it is devoid of all the following three elements 
of symmetry—plane, centre, and alternating axis. Enantiomorphism 
is, however, compatible with the presence of ordinary axes of 
symmetry, so that an enantiomorphous structure is not necessarily 
asymmetric, that is, totally devoid of symmetry. 

The discussion of the conditions necessary for optical activity in 
the liquid and crystalline states leads to the conclusion that the 
optical activity of crystals of magnesium sulphate, monohydrated 
sodium dihydrogen phosphate, Schlippe’s salt, sodium uranyl 
acetate, sodium chlorate, and sodium bromate cannot be referred 
to a spiral arrangement of the molecules in the crystal edifice, which 


arrangement is possible in quartz, cinnabar, and others, but must 
be due to the same cause as the optical activity in crystals of 
sucrose, namely, an enantiomorphous configuration of the molecule. 
Enantiomorphous constitutions developed on lines of co-ordination 
were proposed for the six substances in question. The inactive 
character of the solutions was attributed to auto-racemisation. 


52. ‘Some double salts with acetone of crystallisation and the 
crystallisation of silver iodide, silver bromide, and cuprous 
iodide.” By James Ernest Marsh and W.C. Rhy es. 


The iodides of silver, lead, and copper form double salts with the 
alkali metal iodides, which are readily soluble in acetone. Many of 
these salts crystallise well on evaporation of the acetone in dry air. 
The rubidium silver salt has the composition RbI,2AgI,2C,H,O, the 
potassium salt KI,2AgI,2C,H,O, and the ammonium salt, which 
crystallises in a different form, NH,I,2AgI,3C,H,O. These salts lose 
acetone readily on exposure to air. The potassium salt slowly 
deliquesces, and ultimately crystals of silver iodide are deposited 
from the solution thus formed. 

If lithium iodide and silver iodide in the proportion of LiI to 
2AglI are dissolved in acetone and the solution is exposed to the 
air, no double salt separates, but large, transparent crystals of silver 
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iodide gradually form. Silver bromide has been obtained well 
crystallised from solution in lithium bromide and acetone. Crystal- 
line cuprous iodide has also been obtained from solution in lithium 
iodide and acetone. 


53. “The relation between the absorption spectra of acids and 
their salts.” By Robert Wright. 


An examination of the absorption spectra in aqueous solutions of 
a number of acids and their sodium salts seems to justify the 
following conclusions: (1) There is not of necessity a relation 
between absorptive power and degree of ionisation, for many feeble 
acids show the same spectra as their highly ionised salts. 
(2) Although change of absorptive power on salt formation may 
in some cases be due to a difference in the structures of the acid 
and its salt, still many acids show spectra different from those of 
their salts, even when such change of structure in the molecule is 
hardly possible. 


54. “Synthetical experiments in the group of the isoquinoline 
alkaloids. Part III. The constitution of anhydrocotarnine- 
acetophenone, etc., together with an account of some new 
condensation products of cotarnine.” By Edward Hope and 


Robert Robinson. 


The authors have submitted to a careful examination the con- 
densation products of cotarnine with acetophenone and ethyl 
phenylacetate, which were first described by Liebermann and his 
co-workers (Ber., 1904, 37, 211), and regarded by them as deriv- 
atives of V-methylaminoethylbenzaldehyde. It is now found that 
these substances are in reality derivatives of tetrahydroisoquinoline, — 
and are therefore constituted analogously to narcotine and 
hydrastine. New condensation products of a similar nature have 
been prepared by the condensation of cotarnine with phenylaceto- 
nitrile, 1-hydrindone, 1 : 3-diketohydrindene, indene, isatin, fluorene, 
and 1-methylindole. 


55. “The identification of ipuranol and some allied compounds as 
phytosterol glucosides.’ By Frederick Belding Power and 
Arthur Henry Salway. 


It has previously been recorded in connexion with the description 
of ipuranol and some allied compounds to which distinctive names 
and formule had been assigned, such as citrullol, trifolianol, 
ipurganol, bryonol, cluytianol, etc., that they yield colour reactions 
very similar to those given by the phytosterols. The observation 
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has now been made that several of these compounds, when heated 
under suitable conditions with aqueous hydrogen chloride, undergo 
hydrolysis, with the formation of a phytosterol and dextrose. The 
formula originally assigned to ipuranol, namely, C,3;H4.O,, requires 
C=72°6; H=10°5, whereas a sitosterol glucoside, requires 
C=72°3; H=10°2 per cent., and the latter figures are likewise in 
excellent agreement with the analytical results recorded for ipuranol 
and some allied compounds. The hydrolysis of ipuranol may there- 
fore be represented by the following equation: 

It is concluded that all the compounds of the type of ipuranol 
are glucosidic in character, although the phytosterols obtained by 
their hydrolysis are not in all cases identical. In place of the 
distinctive names which have previously been assigned to a number 
of these substances, it is proposed to designate them collectively 
as phytosterolins. 


ANNIVERSARY DINNER. 


It has been arranged that the Fellows of the Society and their 
triends shall dine together at the Whitehall Rooms, Hotel Metro- 
pole, at 7 for 7.30 o'clock, on Friday, March 14th, 1913 (the day 


fixed for the Annual General Meeting). 

The Council has decided to invite Fellows to become Stewards 
for this Dinner, the additional liability of each Steward not to 
exceed 10s. 6d. 

The price of the tickets will be One Guinea each, including wine, 
and half a guinea each, not including wine. All applications for 
tickets must be received not later than Friday, March 7th, next. 

Tickets will be forwarded to Fellows on receipt of a remittance 
for the number required, made payable to Mr. S. E. Carr, and 
addressed to the Assistant Secretary, Chemical Society, Burlington 
House, W. 


The next Ordinary Scientific Meeting will be held on Thursday, 
March 6th, 1913, at 8.30 p.m., when the following paper will be 
communicated : 

“ Quinonoid salts of nitroanilines.”” By A. G. Green and F. M. 
Rowe. 


R. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD 3T., S.E., AND BUNGAY, SUFFOLK, 


(Issued 29/3/13 


PROCEEDINGS 


CHEMICAL SOCIETY. 


7 Vol. 29. 


Thursday, March 6th, 1913, at 8.30 p.m., Professor Percy F. 
FRrANKLAND, LIL.D., F.R.S., President, in the Chair. 


The President referred to the loss sustained by the Society 
through death on February 19th of Prof. William Tate, of Sibpur, 
who was elected a Fellow of the Society on May 15th, 1890. 


Certificates were read for the first time in favour of Messrs. : 


Alfred Gilbert Dix, B.Sc., 110, Tufnell Park Road, Holloway, N.. 

Percy Wolmer Hill, 42, Holyhead Road, Wednesbury. 

Thomas Arthur Holroyd, B.Sc., Carnbuck Club, Perambur 
Barracks, Madras. 

John Francis McCann, 2, Prince of Wales Terrace, Sandymount 
Avenue, Balisbridge, Co. Dublin. 

Harry Bertram Maynard, The Park, Kingswood, Bristol. 

Kali Prosonuo Rai, M.A., 147, Baranoshee Ghose Street, Calcutta. 


The following Certificates have been authorised by the Council 
for presentation to ballot under Bye-law I(3) in favour of Messrs. : 


Herbert Garland, Helouan, Cairo. 

Julien Pierre Fréderic Pougnet, Natal Estates, Ltd., Mt. Fdge- 
combe, Natal. 

Thomas Watson, 1186, Davie Street, Vancouver, B.C. 
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Of the following papers, those marked * were read: 


*56. ‘Quinonoid salts of nitroanilines.” 
By Arthur George Green and Frederick Maurice Rowe. 


With the object of isolating quinonoid salts of nitroamines (com- 
pare T., 1912, 101, 2452), the authors have subjected solutions of 
various nitroamines in dry benzene to the action of sodium ethoxide. 
Deep orange to red precipitates were obtained with the following 
compounds: o-nitroaniline, p-nitroaniline, p-nitroethylaniline, 
2: 4/-dinitroaniline, 2:4: 6-trinitroaniline (picramide), 2-nitro- 
p-toluidine, 6-nitro-m-toluidine, 4-nitro-m-toluidine, 4-chloro-2-nitro- 
aniline, 3-chloro-2-nitroaniline, 3-chloro-4-nitroaniline, 2-nitro- 
p-phenylenediamine, 2-nitro-4-acetyl-p-phenylenediamine. The fol- 
lowing nitroamines gave no precipitates, and exhibited no change 
of colour: m-nitroaniline, 5-nitro-o-toluidine, 3-nitro-o-toluidine, 
5-nitro-o-4-xylidine, and also the o-, m-, and p-nitro-derivatives of 
dimethylaniline. 

It would therefore appear that all primary and secondary ortho- 
and para-nitroamines give rise to deeply coloured quinonoid salts 
under the conditions employed, but that no such reaction occurs in 
the meta-series. Analysis of the products supports the general 


formula x<no Na’ In the case of p-nitroaniline, two “ chromo- 


isomeric” salts were obtained, namely, a red labile form and an 
orange stable form. 

The tendency of nitroamines to form quinonoid salts is further 
exemplified by the properties of nitro-p-phenylenediamine. This 
compound crystallises from water in bluish-red needles, with a 
dark green reflex, but dissolves in non-ionising solvents with a 
yellow colour. In the solid state and in its aqueous and alcoholic 
solutions, which are red, it probably possesses the constitution of 


an internal quinonoid salt, N 


Discussion. 


Dr. J. T. Hewirr welcomed the sharp distinction between the 
o- and p-nitroanilines on the one hand, and m-nitroaniline on the 
other, since m-nitrophenol was not so different from o- and pnitro- 
phenols in its chemical nature as might be expected; thus the two 
latter compounds were not reduced to azoxyphenols by sodium 
methoxide, neither, however, was m-nitrophenol. 


| 

] 


67 


*57. “The existence of racemic compounds in the liquid state.” 
By Alec Duncan Mitchell and Clarence Smith. 


The method of determining the molecular weight of a pure liquid 
by the change of its molecular surface energy with temperature 
has been applied to the problem of the existence of racemic com- 
pounds in the liquid state. Since experience has shown that liquid. 
hydrocarbons and esters usually are unassociated, the substances’ 
examined are the active and the inactive modifications of pinene 
and of limonene, and the dimethyl esters of d-tartaric and racemic 
acids. 

The apparatus described by Hewitt and Winmill (T., 1907, 91, 
441) has been used, and all measurements of length have been made 
with a vernier microscope reading directly to 0°01 mm., and by 
means of a micrometer eye-piece to 0°001 mm. 

The values of & for d-, l-, and i-pinene (the last ae obtained 
in two different ways) are 2°36, 2°32, 2°36, and 2°33 respectively, 
the figures in each case being the mean of four values obtained 
over a range of about 80°. The values of & for d- and /-limonene 
and dipentene (the last obtained in two ways) are 2°34, 2°23, 2°29, 
and 2°26 respectively. Dimethyl d-tartrate and racemate respec- 
tively give the values 1°99 and 2°03 for &. 

The results indicate that the substances examined do not, in the 
optically inactive form, exist as liquid racemates. 


Discussion. 


Mr. F. B. Tuote pointed out that there was considerable evidence 
for the existence of liquid dimethyl racemate to a certain extent. 

The viscosities of the active and inactive esters were undoubtedly . 
slightly different, whilst Bruni by cryoscopic measurements in 
ethylene dibromide solution had found indications of the formation 
of a racemic complex. 

The authors appeared to lay particular stress on the absence of 
variation of K with increasing temperature as indicating the 
absence of association, for K altered considerably with temperature 
in the case of associated liquids, such as water, acetic acid, and 
alcohol. 

It was questionable, however, whether the molecular complexes 
present in these liquids were really comparable with racemic com- 
pounds. The component molecules of the latter were probably 
much more firmly united than those forming the complexes in the 
ordinary “ associated” liquids, and the variation of K with tem- 
perature would naturally be much smaller when the complexes were 
comparatively stable. 
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*58. “The vapour pressures of the lower alcohols and their 
azeotropic mixtures with water. Part I. Ethyl alcohol.” By 
Richard William Merriman. 


Quick lime made from marble was found to be the most efficient 
drying agent for ethyl alcohol. The density of dry alcohol, deter- 
mined by the method recently described (Wade and Merriman, T., 
1912, 101, 2429) was found to be 0°80628 0°/4°. The alcohol, at 
100°, has the power of partly dehydrating calcium hydroxide, so 
that the last fraction in the preparation of dry alcohol should be 
rejected. 

The vapour pressures above 14° were determined by distilling the 
dry alcohol through an eight-section Young evaporator column, 
keeping the pressure constant by means of a manostat (Wade and 
Merriman, T., 1911, 99, 984). Below 14° another method was used, 
but the distillation method is the best method for determining 
vapour pressures if a cold room is available for the lower tempera- 
tures. The view was expressed that experimental results should be 
smoothed by the method of differences, and not by the use of 
an empirical formula. The results obtained agree closely with 
those of Schmidt (Zeitsch. physikal. Chem., 1891, 8, 620). The 
boiling point is 78°30°/760 mm., agreeing with Young’s value. 
Ramsay and Young’s values (PAz/. Trans., 1886, 177, i, 155) for the 
vapour pressures below 30° were shown to be somewhat inaccurate, 
but on being smoothed became almost identical with the results 
obtained by the author. 

The vapour-pressure curves of ethyl acetate (Wade and Merri- 
man, T., 1912, 101, 2438) and ethyl alcohol cut each other at a 
point corresponding with a pressure of 948'1 mm. and a tempera- 
ture of 84°01°. 

The boiling points of the azeotropic mixtures with water were 
determined, and compared with the boiling points of the pure 
alcohol. The differences between the two series of boiling points 
increases with the pressure, as also does the percentage of water. 


*59. “The action of chlorine on thymol and on m-cresol.”’ 
By Horace Leslie Crowther and Hamilton McCombie. 


The authors have investigated the action of chlorine under 
different conditions and in the presence of various catalysts on 
thymol and on m-cresol. 

When solid thymol was chlorinated the products obtained were 
2:6-dichlorothymol (I) and 2:4:4-trichloro-3-methyl-6-isopropyl- 
hexadienone (II). The former compound has been described by 
Blum (Zeitsch. physiol. Chem., 1892, 16, 518) and the l&tter by 
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Lallemande (Ann. Chim. Phys., 1857, [iii], 49, 148), but this 
author describes it as trichlorothymol. The constitution assigned 
to it is justified by its liberating iodine from potassium iodide with 
the formation of 2:6-dichlorothymol and the non-formation of acyl 


OH 
Me 
Sr, Cl 
(II.) (III. ) 
derivatives. With sulphuric acid at 100° this compound yields 
2:4:6-trichloro-m-cresol (III). 

When thymol is chlorinated in carbon tetrachloride in the 
presence of iodine there is formed a small quantity of 2:4 :4:5-tetra- 
chloro-3-methyl-6-B-chloroisopropylhexadienone (IV). This consti- 
tution is assigned to the substance because it liberates iodine from 
potassium iodide, does not form acyl derivatives, and with sulphuric 
acid yields tetrachloro-m-cresol (V). It was, however, very difficult 


co CO 


C-CMe,Cl Cul CCl 


CMe CCI CMe CCI 
\Z 
CCl, CCl, 
(IV.) ° (V1.) 

to arrest the chlorination at this stage, and the main products of 
the reaction were tetrachloro-m-cresol (V) and. 2:4:4:5:6-penta- 
chloro-3-methylhexadienone (V1). In addition there was formed a 
small quantity of 2:4:5- trichlorotoluquinone. 

Chlorination of thymol in the presence of reduced iron gave rise 
to 2:4:6-trichloro-m-cresol (III), tetrachloro-m-cresol (V), and a 
small quantity of trichlorotoluquinone. Very similar results were 
obtained when aluminium—mercury was employed as the catalyst. 

m-Cresol when chlorinated yielded 2:4 :6-trichloro-m-cresol, tetra- 
chloro-m-cresol, and 2:4:4:5:6-pentachloro-3-methylhexadienone. 


60. “The nomenclature of sugar derivatives.” 
By James Colquhoun Irvine. 


At present the position occupied by substituting groups in sugars 
is indicated by the use of Greek letters, the carbon atom next to 
the reducing group being termed the a-atom. Attention is now 
drawn to the fact that confusion arises when, in addition to the 
position of the substituents, the stereochemical form (a or 8) of the 
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parent sugar has also to be included in the nomenclature. Several 
examples were quoted of cases in which, owing to this difficulty, the 
names at present in use are either misleading or incomplete. 

It is now proposed to restrict the use of the expressions a and B, 
as applied to sugar derivatives, solely to the indication of the con- 
figuration of the mutarotatory forms of sugars and of. derivatives, 
such as glucosides, which exist in two stereoisomeric modifications. 
It is further suggested that the carbon atoms in sugars and their 
derivatives should be indexed by numbers, the reducing group being 
termed the No. (1) position in the case of an aldose and No. (2) in 
the case of a ketose. The numerical system may also be applied 
to polyhydric alcohols, the numeration in such cases being com- 
menced at the terminal primary alcohol group which normally 
oxidises to give an aldose. The application of the method is illus- 
trated by reference to synthetical aminoglucosides, aminoglucoses, 
methylated sugars, and a series of mixed ethers derived from manni- 
tol. Examples of the proposed nomenclature are shown below: 


—0 
2:3-Dimethyl a- or -8-glucose. 


6-Monomethy) a- or -8-fructose. 


i 
2-Amino-a- or -8-methylglucoside. 
3:4:5:6-Tetramethyl mannitol. 


61. “Partly methylated glucoses. Part I. ¢Monomethyl glucose 
and y{-trimethyl glucose.” By James Colquhoun Irvine and 
James Patterson Scott. 


Glucosediacetone, when methylated by the silver oxide reaction, 
is converted into ¢-monomethyl glucosediacetone (b. p. 139—140°/ 
12 mm., [a], —32°2° in alcohol), and, on hydrolysis, {-monomethyl 
glucose is obtained. Both the a- and §8-forms of the alkylated 
sugar were isolated, and the mutarotation of each isomeride deter- 
mined in various solvents. {¢dMonomethyl a-glucose crystallises in 
rectangular plates melting at 157—-158°, and shows the optical 
change [a], +98°6°-—> +68°0° in methyl alcohol, whilst ¢mono- 
methyl B-alucese forms prismatic needles (m. p. 130—132°), which 
show [a], +29°6°-> +68°0° in the same solvent. These optical 
values agree only approximately with those calculated according 
to Hudson’s method (J. Amer. Chem. Soc., 1909, 31, 66), but, at 
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the same time, the activity here ascribed to the 8-form may not 
be strictly accurate. Exact agreement with Hudson’s figures 
would demand the alteration of the initial specific rotation of the 
&-form from +29°6° to +15°1%. The sugar gives a monomethyl 
methylglucoside, and is converted into the same monomethyl 
glucosephenylosazone previously obtained from monomethyl 
fructose. 

The alkylation of glucosemonoacetone yielded yde-trimethyl 
glucosemonoacetone as the main product (b. p. 138—139°/12 mm.), 
from which, on hydrolysis, yde-trimethyl glucose was isolated as a 
colourless syrup. Contrary to expectation, the equilibrium mixture 
of the a- and 8-forms of this sugar is levorotatory ({a], —8°3° in 
water), and so also is the a-isomeride. These optical results are 
quite abnormal, and are being further investigated. 


62. “ Partly methylated glucoses. Part II. y-Dimethyl a-glucose 
and By-dimethyl f-glucose.’” By James Colquhoun Irvine 
and James Patterson Scott. 


The introduction of the benzylidene group into methylglucoside 
enables three of the hydroxyl groups of the parent sugar to be 
protected from methylation. The application of the silver oxide 
reaction to benzylidenemethylglucoside therefore gave ¢{-benzyli- 
dene-By-dimethyl a-methylglucoside (m. p. 122—123°, [a], +97° 
in water). Cautious hydrolysis removed one molecule of benz- 
aldehyde, with the production of By-dimethyl a-methylglucoside 
{m. p. 80—82°, [a], + 142°6° in acetone), from which, on complete 
hydrolysis, By-dimethyl glucose was obtained. Both stereoisomeric 
forms of the sugar were isolated. 

By-Dimethyl a-glucose melts at 85—87°, and shows downward 
mutarotation in acetone solution ({a], +81°9°—> +48°3°), whilst 
By-dimethyl B-glucose (m. p. 108—110°) exhibits mutarotation in 
the reverse direction ({a], +5°9°—» +50°9° in acetone). These 
values are in good agreement with those calculated by Hudson’s 
method. This generalisation seems, however, to be inapplicable to 
complexes of the type of benzylidenemethylglucoside. 

In connexion with the constitution of dimethyl glucose, the 
influence of configuration in controlling the formation of condensa- 
tion derivatives of sugars was discussed, and the conclusion was 
drawn that in benzylidenemethylglucoside the aromatic residue 
occupies positions (€) and (y). In the course of the work, a second 
isomeric form of benzylidene-a-methylglucoside was isolated. The 
new isomeride, for which the name d-e¢-benzylidene-a-methyl-d- 
glucoside was suggested, melts at 148—149°, and shows [a], + 98° 
in water. 
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63. ‘‘ Perezone.” 
By Frederic George Percy Remfry. 


The hydroxy-quinone perezone (pipitzahoic acid), C,;H,O 3, is 
converted by the action of heat into a colourless isomeride melting 
at 140—141° (corr.), and having [a], +13°1°, which has been 
termed perezol. This substance is phenolic, and yields a monoacety} 
derivative, acetylperezol, melting at 114—115° (corr.), and having 
[a], +6°2°. The latter is identical with the colourless compound 
obtained by Anschiitz and Leather (A nnalen, 1887, 287, 90) by the 
action of acetic anhydride on perezone. 

Perezol and acetylperezol are, further, doubtless identical with 
the substances prepared by Sanders (P., 1906, 22, 134), to which, 
however, different formule were assigned. 

Perezone yields alkylquinoles when treated with magnesium alkyl 
iodides. 

By-products produced in the preparation of hydroxyperezone and 
perezinone have also been studied. 


64. “ Polybromides in nitrobenzene solution.” 
By Alfred Francis J oseph. 


The solubility of potassium bromide in nitrobenzene solutions of 
bromine has been measured, and from the results the existence of 
a polybromide, KBr.,,,, may be inferred, for which n is about 1. 

The rate of molecular concentration of bromine to molecular 
solubility of bromide increases from 1°87 to 3°11 as the former 
increases from 0°075 to 1°5, but it was shown that this does not 
indicate the presence of polybromides, for which n is greater than 1. 

The colorimetric study of the solutions leads to the same con- 
clusion. 


65. ‘‘ The action of ay-dibromobutane on the sodium derivatives of 
ethyl acetoacetate and benzoylacetate.” By Robert George 
Fargher and William Henry Perkin, jun. 

ay-Dibromobutane reacts readily with the sodium derivative of 
ethyl acetoacetate with the formation of ethyl 2:6-dimethyl-2:3- 
dthydro-1 : 4-pyran-5-carboxylate, 
CMe:C(CO, Et 
CH 

which melts at 35° and distils at 225—-226°/750 mm. The corre 

sponding acid melts at 126°, and is decomposed on distillation into 

2 : 6-dimethyl-2 : 3-dihydro-1 : 4-pyran, a mobile oil distilling at 120°. 
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When the acid is boiled with water it loses carbon dioxide, and the 
dihydropyrane ring suffers hydrolysis with formation of heptan- 
t-ol-B-one, a viscid syrup, 
which distils at 117°/20 mm., and is converted by oxidation with 
chromic acid into heptane-B{-dione, 
which melts at about 31°, and distils at 202°/754 mm. Reduction 
with sodium amalgam converts heptan-{-ol-B-one into heptane-B¢- 
diol, which distils at 140°/50 mm., and, when heated under the 
ordinary pressure, is gradually decomposed with the formation of 
2: 6-dimethyl-2 :3:5 : 6-tetrahydro-1 : 4-pyran, 
HMe-CH, 
0<GHMe-cH?> CH» 
a mobile oil distilling at 118°/756 mm. 

Bt-Dibromoheptane, (b. p. 100°/ 
12 mm.), is obtained when heptane-8{-diol is digested with phos- 
phorus tribromide. 

¢-Bromoheptan-B-one, produced by 
the action of concentreted hydrobromic acid on ethyl dimethyl- 
dihydropyrancarboxylate, distils at 130°/50 mm. 

When the sodium derivative of ethyl benzoylacetate is digested 
with ay-dibromobutane, ethyl 6-phenyl-2-methyl-2 : 3-dihydro-| : 4- 
pyran-5 carboxylate is obtained as a colourless, crystalline mass, 
melting at 58°. 6-Phenyl-2-methyl-2 :3-dihydro-1 :4-pyran-5-carb- 


orylic acid, 
CPh:C(CO,H 
O< 
melts at 147°, and is decomposed on heating with elimination of 
carbon dioxide and formation of 6-phenyl-2-methyl-2 : 3-dihydro- 
pyran (b. p. 251°/758 mm.), and, when boiled with water, the acid 
yields a-phenylhexan-e-ol-a-one, 

which melts at 34°, and is reduced by sodium amalgam to phenyl- 
hexane-ae-diol, which is a syrup. Careful oxidation with chromic 
acid converts phenylhexanol into a-phenylhezane-ace-dione, 

a crystalline substance, which melts at 65°. Phenyl ¢-bromo-a- 
phenylhexan-a-one, is obtained, when 
ethyl phenylmethyldihydropyrancarboxylate is left in contact with 
concentrated hydrobromic acid, as a syrup which distils with much 
decomposition at about 188°/21 mm. 
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66. “The action of ay-dibromobutane on the sodium derivative of 
ethyl malonate.” By Gibbs Blackstock and William Henry 
Perkin, jun. 


This interaction leads to the formation of a number of substances, 
one of which is ethyl 1-methylcyclobutane-2:2-dicarbozylate. This 
ester, on hydrolysis, yields 1-methylcyclobutane-2 : 2-dicarbozylic 
acid (I), which crystallises from dilute hydrochloric acid in prisms, 


| CH C(CO,H), 
(IL.) 

and melts at 160—-162°. This dibasic acid is decomposed on distil- 

lation, with elimination of carbon dioxide and formation of 

1-methyleyclobutane-2-carborylic acid (II), which is an unpleasant 

smelling oil distilling at 198°/755 mm. The authors are engaged 

on the resolution of this acid into its active constituents, and also 


on the examination of the other substances produced in the above 
interaction. 


67. ‘Studies on cyclic ketones. Part III.” 
By Siegfried Ruhemann and Stanley Isaac Levy. 


The constitution of the red condensation product, 


/\— er, 
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_previously obtained by the action of heat on 2-hydroxymethylene-1- 
hydrindone (T., 1912, 101, 2549) has been verified by the study 
of its behaviour towards bromine. Experiments have now been 
made with the object of preparing similar substances from diphenyl- 
cyclopentenone and from f-hydrindone, but these attempts were 
unsuccessful, as no hydroxymethylene derivatives of these ketones 
could be obtained. 

These experiments, in turn, ied to the investigation of the action 
of aromatic aldehydes on the two ketones. It was found that, under 
the influence of hydrogen chloride, condensation readily occurs with 
two molecules of the aldehyde. With o-hydroxyaldehydes the 
reaction proceeds one stage further, polycyclic spiropyran com- 
pounds being formed. Substances of this nature have been obtained 
from both ketones by the action of salicylaldehyde and of 1l-alde- 
hydo-2-naphthol; they are characterised by the deep colour and 
strong fluorescence of their solutions in concentrated sulphuric acid. 

The action of pnitrosodiethylaniline on diphenyleyclopentenone 
is found to be exactly parallel to the reaction with nitrosodimethyl- 
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aniline already investigated (T., 1912, 101, 42), with the remark- 
able difference that the compound 
Ph:CPh 

which is formed from the product by the action of hydrochloric 
acid, does not possess the property of forming colloidal solutions, 
which characterises the analogous derivative obtained from 
p-nitrosodimethylaniline. 


68. “The interaction of chlorine and hydrogen. The influence of 
mass.” By David Leonard Chapman and Leo Kingsley 
Underhill. 


The authors have determined the sensitiveness to light of mixtures 
containing chlorine, oxygen, and hydrogen, the object having been 
to find the variation in the rate of formation of hydrogen chloride 
when the concentration of the chlorine and oxygen were kept 
constant and that of the hydrogen varied. The concentration of 
the oxygen was small in comparison with that of the chlorine. It 
was found that as the concentration of the hydrogen was increased 
from zero, the sensitiveness increased at first very rapidly, attained 
a maximum value, and then gradually fell. Thus, a mixture which 
contained 50 per cent. of hydrogen was only twice as sensitive as 
one which contained only 3 per cent., whilst the sensitiveness of a 
mixture containing 100 per cent. of hydrogen was less than that 
of a mixture containing 50 per cent., in the ratio of 7 to 10. 

The above results demonstrate conclusively that the rate of 
formation of hydrogen chloride is not under ordinary conditions 
proportional to the number of impacts per second between pairs of 
molecules of hydrogen and chlorine. Accordingly the conclusion 
of Wilderman (Phil. Trans., 1902, 199, 337), that the rate of 
interaction of chlorine and carbon monoxide is proportional to the 
concentration of the colourless constituent is not true for the 
closely analogous chemical action between chlorine and hydrogen. 
Even if true therefore for the special case investigated by Wilder- 
man, his conclusion cannot be regarded as generally applicable to 
photochemical changes. 

The results of the authors are in agreement with the view that 
by the action of light a comparatively unstable form of chlorine is 
produced, and that this, in the presence of a sufficient quantity 
of hydrogen, is almost entirely converted into hydrogen chloride, 
whereas in the presence of a deficiency of hydrogen it reverts largely 
to ordinary chlorine. 
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69. “The behaviour of calcium and magnesium salts with soap 
solutions, and the determination of hardness of water.” By 


Helen Masters and Henry Llewellya Smith. 


It is well known that in the titration of hard waters with soap 
solution equivalent amounts of calcium and magnesium salts use 
up different quantities of soap, magnesium salts using up more than 
calcium salts. 

It is the unsaturated acids that cause this difference, saturated 
fatty acids giving soap solutions, which give accurate results with 
calcium salts and magnesium salts or with mixture of the two. 

Potassium myristate makes a convenient stable solution for this 
purpose. 

The solubility of calcium oleate decreases, whilst the solubility 
of magnesium oleate increases with rise of temperature. 

With magnesium salts and sodium oleate a precipitate soon forms 
after titration at 15°, and this carries down or adsorbs some sodium 
oleate, and so more soap is required. With calcium salts and 
sodium oleate at 15° no precipitate forms under the usual condi- 
tions, the liquid remaining translucent. 

With soaps made from the saturated fatty acids precipitates form 
with both calcium and magnesium salts. 


70. “Organic derivatives of bismuth.” (Preliminary note.) 
By Frederick Challenger. 


With the object of preparing organic compounds of bismuth 
possessing an asymmetric structure, and the resolution of which 
into optically active components might, under suitable conditions, 
conceivably be accomplished, the preparation and properties of 
certain organic derivatives of bismuth are being studied. 

Pfeiffer and Pietsch (Ber., 1904, 37, 4620) showed that bismuth 
chloride reacts with an ethereal solution of magnesium phenyl 
bromide with the formation of triphenylbismuthine in a 25 per cent. 
yield. This compound was first prepared by Michaelis and Polis 
(Ber., 1887, 20, 54). 

During the course of the present research triphenylbismuthine 
has been prepared in an analogous manner from bismuth bromide 
in a yield of about 50 per cent. Diphenylbromobismuthine, 
Ph,BiBr (m. p. 158°), was simultaneously produced. Michaelis and 
Marquard (Annalen, 1889, 251, 327) first prepared this substance 
by the interaction of bismuth bromine and triphenylbismuthine in 
ethereal solution, and gave the melting point as 157—158°. 

Pfeiffer and Pietsch do not mention the formation of Siahenst 
chlorobismuthine in their experiments. 
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When treated with magnesium a-naphthyl bromide in ethereal 
solution, diphenylbromobismuthine dissolves and a solid is precipi- 
tated. Diphenyl-a-naphthylbismuthine has, however, not yet been 
isolated from the reaction mixture. 

Tri-a-naphthylbismuthine, which does not seem to have been 
previously described, has been prepared from bismuth bromide and 
magnesium a-naphthyl bromide. It crystallises in almost colourless, 
glistening needles, melting at 235° (uncorr.). 

When tri-a-naphthylbismuthine (2 mols.) is treated with bismuth 
bromide (1 mol.) in ether-chloroform solution a golden-yellow, 
crystalline substance separates. This crystallises well from benzene 
(m. p. 211° uncorr.), and has not yet been analysed, but from its 
properties and method of formation it would appear to be’ di-a- 
naphthylbromobismuthine. 

The interaction of bismuth bromide and magnesium benzyl 
chloride under conditions in which a good yield of triphenyl- 
bismuthine is obtained, does not seem to lead to the formation of 
tribenzylbismuthine, Bi(CH,Ph);. A yellow substance containing 
bismuth, bromine, and organic matter, which decomposes without 
melting and is insoluble in most solvents except glacial acetic acid, 
is the principal product. 

The action of the Grignard reagent on derivatives of quinque- 
valent bismuth, such as triphenylbismuthine dibromide, Ph,BaBr,, 


is being investigated. 


71. “The estimation of mercury as metal by the dry method.” 
By Alexander Charles Cumming and John Macleod. 


The estimation of mercury as metal by the dry method as ordin- 
arily applied is very troublesome, although it gives accurate results. 
It is found that the process is simplified, and that equally good 
results are obtained if the mercury compound is heated in a small 
Penfield tube with a mixture of lime, iron filings, and lead 
chromate. 

The modified method was applied to the determination of 
mercury in mercuric chloride, mercuric sulphide, cinnabar, and 
mercuric iodide; the results were in all cases satisfactory. 


72. “Studies in the diphenyl series. Part IV. The absorption 
spectra of the two isomeric o-dinitrobenzidines.’ By John 
Cannell Cain, Alexander Killen Macbeth, and Alfred Walter 
Stewart. 

A comparison between the absorption spectra of the two isomeric 

o-dinitrobenzidines (Cain, Coulthard, and Micklethwait, T., 1912, 
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101, 2298) and that of o-nitroaniline shows that there is a general 
resemblance between the spectrum of the latter and that of 3: 3/-di- 
nitrobenzidine, whilst the spectrum of 3:5/-dinitrobenzidine differs 


distinctly from them. 
The authors regard o-nitroaniline as having the quinonoid consti- 


tution: 


and, applying this conception to the case of the o-dinitrobenzidines, 
it was shown that their constitutions are satisfactorily explained 
by the formulz: 


3 : 3’-Dinitrobenzidine. * 8 : 5’-Dinitrobenzidine.* 
. The constitutions of the isomeric o-dinitrodiphenyls and the acetyl 
derivatives of the isomeric o-dinitrobenzidines may be explained in 
an analogous manner. 


73. “ A novel method for resolving externally compensated amines : 
derivatives of d- and /-oxymethylenecamphor.” By William 
Jackson Pope and John Read. 


The condensation products which d- and l-oxymethylenecamphor 
form with externally compensated hydroxyhydrindamine and 
a-phenylethylamine can be conveniently employed in the resolution 
of these bases into their optically active components. It was also 
shown that a-camphylamine is a pure optically active base with the 
aid of the same oxymethylene derivatives. d-Oxymethylenecamphor 
can be used to effect a ready separation of d-bornylamine from the 
d-neobornylamine which accompanies it, 


* These names are retained for convenience of reference. 
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74. “A new iron bacterium.” By Ernest Moore Mumford. 


A new bacillus has been isolated from the Bridgewater Canal 
tunnels at Worsley, Lancashire. 

The bacillus designated by the laboratory number, M7, exerts a 
specific action on solutions containing iron. The organism is a 
facultative zrobe, and the action on iron solutions varies as the 
conditions are erobic or anzrobic. 

Under erobic conditions the iron in solution, whether ferrous or 
ferric, is precipitated as ferric hydroxide. Under anzrobic condi- 
tions neither ferrous nor ferric solutions are precipitated, but ferric 
hydroxide already precipitated biologically or chemically is 
dehydrated and reduced to bog-ore. 

In Nature these two actions are symbiotic, and are probably the 
cause of the deposits of bog-ore hitherto attributed to higher 
bacteria alone. 

An enzyme has been separated from the organism by the usual 
methods, and all the chemical reactions of the living organism have 
been reproduced by the enzyme. The optimum of the enzyme 
is 70°. 

Neither the specific action of the organism on iron solutions nor 
the enzyme are produced in the absence of nitrogen in the medium. 

The enzyme is a complex substance containing amino-groups, but 
the basicity of the enzyme to acids bears no relation to the precipi- 
tating power. 

The organism is a short, round-ended bacillus, 2 microns by 
0'4 micron in size. It exhibits a varying motility, and forms 
endospores and involution forms. 

It grows well on ordinary media, the growth on potato of. 
greenish-brown nodules being characteristic. 


75. “The presence of neon in hydrogen after the passage of the 
electric discharge through the latter at low pressures.” By 
John Norman Collie and Hubert Sutton Patterson. 


A detailed account of an investigation of which a preliminary 
note has already appeared (this vol., p. 22). 


76. “The double platinic and cupric iodides of substituted 
ammonium bases.” By Rasik Lal Datta. 

The author has prepared the platiniodides of rubidium, cesium, 

methyl-, ethyl-, allyl-, dimethyl-, diethyl-, trimethy]-, triethyl-, tetra- 

methyl-, and tetraethyl-ammonium, anilinium, and pyridinium. 
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The cupri-iodides of tetraethyl- and tetraphenyl-ammonium, pyri- 
dinium, and quinolinium were also described. 


ADDITIONS TO THE LIBRARY. 


I. Donations. 


Berry, Arthur John. The atmosphere. Cambridge 1913. pp. x+ 146. 
iM, 1s. Od.net. (Recd. 18/2/12.) From the Author. 
Canada, Department of Minss. Report on the utilization of peat 
fuel for the production of power. By 2B. F. Haanel. Ottawa 1912. 
pp. xii+145. ill. (Reed. 6/2/13.) 
—— Mica: its occurrence, exploitation, and uses. By Hugh 8. de 
Schmid. Ottawa 1912. pp. xiv+4l1l. ill. (Reed. 6/2/13). 
From the Department. 
Plimmer, Robert Henry Aders, The chemical constitution of the 
proteins. 2nd edition. Part II. London 1913. pp. xii+107. 


3s, 6d. net. (Mecd. 11/2/13.) 
From the Publishers: Messrs. Longmans, Green & Co. 


At the next Ordinary Scientific Meeting on Thursday, April 
3rd, 1913, at 8.30 p.m., the following papers will be communicated : 


“ Studies in the camphane series. Part XXXIV. Configuration 
of the eight oximino-derivatives of camphorquinone.” By M. O. 
Forster. 

“Synthesis of a methyl tetrose.” (Preliminary note.) By R. 
Gilmour. 

“Experiments on the Walden Inversion. Part IX. The inter- 
conversion of the optically active phenylmethylcarbinols.” By 
A. McKenzie and G. W. Clough. 

“The vapour density of ammonium nitrate.” By P. C. Ray and 
8. C. Jana. 

“Externally compensated hydroxyhydrindenehydrazine, its de- 
rivatives, and resolution into optically active components.” By 
D. H. Peacock. 

“ Studies in substituted quaternary azonium compounds contain- 
ing an asymmetric nitrogen atom. Part I. Resolution of phenyl- 
ethylmethylazonium iodide into optically active components.” By 


B. K. Singh. 


BR. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.¥., AND BUNGAY, SUFFOLK. - 


80 
| 
7 


| Jesued 14/4/13 


PROCEEDINGS 


OF THE 


CHEMICAL SOCIETY. 


No. 413. 


Friday, March 14th, 1913, Annual General Meeting. Professor 
Percy F. Frankianp, LL.D., F.R.S., President, in the Chair. 


Mr. C. H. Hampsurre and Mr. T. R. Merron were appointed 
Scrutators, and the ballot was opened for the election of Officers and 
Council for the ensuing year. 


The Presipent presented the Report of the Council on the. 
progress of the Society from January, 1912, to date, and a state- 
ment was made by the Treasurer as to the Income and Expendi- 
ture for 1912. The adoption of the Report of the Council, together 
with the Balance Sheet and Statement of Accounis for the year 
ended December 31st, 1912, was proposed by Mr. T. Farruey, 
seconded by Professor A. G. Green, and carried unanimously. 


A Vote of Thanks to the Auditors was proposed by the 
TREASURER, seconded by Dr. 8. B. Scuryver, and acknowledged by 
Professor J. M. THomson. 


Report or Counciz, 1912—1913. 


Tue Annual Reports of the Council have, in the past, dealt with 
the work of the Society during the previous calendar year, but 
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the general portion of the present Report refers to the period 
from the commencement of 1912 to March, 1913, and this portion 
of future Reports will concern the period from one Annual General 
Meeting to the next Annual General Meeting. 

On the 3lst December, 1911, the number of Fellows was 3,104. 
During 1912, 184 Fellows were elected, and 7 have been reinstated, 
the gross total being 3,295. The Society has lost 33 Fellows by 
death, 52 have resigned, 1 has been elected an Honorary and 
Foreign Member, the elections of 4 Fellows have become void, 
and 47 Fellows have been removed for non-payment of Annual 
subscriptions. 

The total number of Fellows, therefore, on the 3lst December, 
1912, was 3,158, showing a net increase of 54 over the preceding 
year. The number of Fellows elected during 1912 exceeds the 
average for the past six years by 21 Fellows, and the small net 
increase in the number of Fellows is accor:nted for by the large 
number of resignations and of Fellows removed for non-payment of 
Annual Subscriptions. 


The names of the deceased Fellows, with the dates of their 
election, are: 


George Attwood (1872). William Frederick Laycock 
Alfred Edward Beanes (1902). (1890). 
Andrew Heggie Black (1879). Theodore David Lichtenstein 
Robert Holford Macdowall Bo- (1878). 

sanquet (1865). Charles William Low (1884). 
John Macdonald Cameron John McArthur (1887). 

(1875). William Masters (1873). 
Miles Coupe (1905). Henry de Mosenthal (1890). 
Edward Divers (1860). Benjamin Edward Reina New- 
Arthur Edward Ekins (1883). lands (1864). 
Algernon John Elkington John Pattinson (1863). 

(1911). B. Venkata Rao (1911). 
John Oliver Ferrier (1902). Arthur Richardson (1883). 
Angus Fraser (1867). Henry Salt (1863). 
Thomas Griffiths (1879). Henry Seward (1870). 
Alexander Hill (1882). William Robert Rigg Starling 
Reginald Howell (1880). (1906). 
Otis Coe Johnson (1897). James Pim Strangman (1887). 
Humphrey Owen Jones (1900) John Wade (1890). 
David Skinner Kemp (1867). William Ord Wootton (1908). 
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The following Fellows have resigned : 


James Henry Allan. Antholl Francis McEwen. 

Allan Baguley. Alwyne Harcourt Meade. 

John Augustus Hermann Frederick Norton Kay Menzies. 
Brincker. Christian Miiller. 

Arthur Brooke. Herbert Simpson Newbould. 

John Coggin Brown. Frederick Norrington. 

John Arthur Carpenter. Robert Cecil Owen. 

William Clacher. Herbert Spindler Pullar. 

George Bertram Cockburn. William Ralston. 

William Cormack. John Armstedt Ray. 

Samuel Herbert Cox. David Gibson Riddick. 

William Salvador Curphey. James Beglar Robinson. 

Frederick Davis. John Robinson. 

Henry Wilson Davis. Francis Murray Rogers. 

Arthur William Eastwood. William Saunders. 

Vincent Edwards. Alfred Henry Scholefield. 

Nevil Norton Evans. Frederick William Skirrow. 

John Edwin Farmer. Henry George Stacey. 

Reginald Williams Ferguson. Samuel Stansfield. 

John Thomas Fox. William Scott Tebb. 

Gilbert Gunn. John Traquair. 

Thomas Hartley. Stephen Herbert Trimen. 

William Pellew Harvey. Herbert Wood Watson. 

Alfred Kirby Huntington. Thorp Whitaker. 

George Washington Kilner. *Frederick Louis Wilder. 

Stephen Joshua Lett. William Arthur Reginald Wilks, 

Arthur Thomas McDougall. 


* Since reinstated 


At the end of 1911 the number of Honorary and Foreign 
Members was 31. Since that date the Society has mourned the 
loss of Lecoq de Boisbaudran and J. W. Mallet, whilst on March 
7th, 1912, P. A. Guye, T. B. Osborne, P. Walden, and R. Will- 
statter were elected. The total number of Honorary and Foreign 
Members, therefore, at the present time is 33. 

The Council has. great pleasure in offering hearty congratula- 
tions to the following, who, in 1912, attained their Jubilee as 
Fellows : 

William Esson, elected May 1st, 1862. 
William Adam Dixon, elected Dec. 18th, 1862. 
Edmund James Mills, elected Dec. 18th, 1862. 


The Council desires to record its high appreciation of the 
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services rendered to the Society over a period of eight years by the 
retiring Senior Secretary, Professor Crossley. Professor Crossley’s 
tenure of this arduous office has been distinguished by great 
administrative skill, by sound judgment, and by unfailing tact. 
The Society is deeply indebted to him for the generous manner in 
which he has placed his time and energies at its disposal. 

During the year, 336 scientific communications were made to the 
Society, 256 of which have been published already in the Trans- 
actions, and abstracts of all have appeared in the Proceedings. 

The volume of Transactions for 1912 contains 2,568 pages, of 
which 2,431 are occupied by 266 memoirs, the remaining 137 pages 
being devoted to the Obituary Notices, the Becquerel, Cannizzaro, 
and Moissan Memorial Lectures, the Report of the International 
Committee on Atomic Weights, the Report of the Annual Genera] 
Meeting, and the Presidential Address; the volume for the preced- 
ing year contains 259 memoirs which occupy 2,270 pages. 

The Journal for 1912 contains 5,497 abstracts, which extend to 
2,264 pages, whilst the abstracts for 1911 numbered 5,236, and 
occupied 2,200 pages. The abstracts may be classified as follows: 


No. of 
Abstracts, 


Organic Chemistry 1,796 


Part II. 


General and Physical Chemistry 1,238 
Inorganic Chemistry 493 
Mineralogical Chemistry 120 
Physiological Chemistry 737 
Chemistry of Vegetable Physiology and 

Agriculture 385 
Analytical Chemistry 728 


1,220 3,701 


Total in Parts I. and II .. 2,264 5,497 


The possibility of Fellows resident abroad procuring through 
the Society fuller abstracts of papers than appear in the Journal 
has been under consideration, and the Council has decided : 


“That persons requiring expanded Abstracts or translations of 
papers published in other Journals should apply to the Editor. Ten 
shillings per printed page (about 500 words) will be charged, and 
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payment should be made to the Editor at the time the request for 
a translation or fuller abstract is forwarded to him.” 


The Council has also resolved : 

“That in order to obtain a more equal division of abstracts, 
those of Physiological Chemistry and the Chemistry of Vegetable 
Physiology and Agriculture shall, in future, be included in Part I. 
of the Abstracts, instead of in Part II.” 


Volume V. of the Collective Index of the Journal and Proceed- 
ings of the Chemical Society (1903--1912) will be issued in two 
parts: Part I (Author Index) in 1913, and Part 2 (Subject Index) 
in 1914. Such prompt publication of the Collective Index is 
rendered possible by the system employed for the preparation of the 
Annual Indexes, as the work done in connection with the latter 
can be largely utilised for the Collective Index. 

The Transactions for 1912 contain Obituary Notices of Walthére 
Spring and Louis Joseph Troost, Honorary and Foreign Members. 
Obituary Notices also appear of John Attfield, John Muter, and 
Nevil Story-Maskelyne, and the Council expresses its thanks to 
those gentlemen who have kindly prepared these notices. 

The Society was represented at the funeral of the late Lord Lister 
by the President. 7 

Since the last Report was published, the Society has had the 
privilege of listening to an account of the life and work of : 


(a) 8. Cannizzaro, from Sir William Tilden. 
(6) H. Moissan, from Sir William Ramsay. 
(c) H. Becquerel, from Sir Oliver Lodge. 


The Council has considered the desirability of issuing a second » 
volume of Memorial Lectures, and has decided to postpone the 
publication until after the delivery of the Ladenburg Lecture by 
Prof. Kipping and the Van’t Hoff Lecture by Prof. James Walker, 
both of which lectures, it is hoped, will be delivered before the 
close of the present Session. 

The President, Professor P, F. Frankland, was the official repre- 
sentative of the Society at the celebration, in July, 1912, of the 
250th Anniversary of the Foundation of the Royal Society, when 
an address of congratulation was presented on behalf of the 
Chemical Society. The text of the address appeared in the 
Proceedings, Vol. 28, p. 248. 

The Eighth International Congress of Applied Chemistry held 
in Washington and New York in September, 1912, was attended 
by Dr. M. O. Forster, Sir William Ramsay, and Sir Boverton 
Redwood as delegates of the Chemical Society. 
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The Society was represented at the Centenary Anniversary of the 
Academy of Natural Sciences of Philadelphia in March, 1912, by 
the late Professor J. W. Mallet and by Professor Alexander Smith ; 
at the Bicentenary Festival of the Medical School, Trinity College, 
Dublin, in July, 1912, by Professor G. T. Morgan; and at the 25th 
Anniversary Celebration of the Verein Deutscher Chemiker by Dr. 
R. Messel. 

During the Summer Vacation of 1912 the Society’s Rooms were 
redecorated throughout. After consultation with the architect 
originally responsible for the scheme of ventilation in the Meeting 
Room, the Council also decided to place a large suction-fan in the 
roof over the Library, directly connected with the ventilating flues 
of the Meeting Room. This has had the result of materially improv- 
ing the atmosphere of the room. 

A conference of representatives of those Chemical Societies in 
Great Britain publishing abstracts of papers appearing in other 
Journals is taking place, at the suggestion of the Council, to consider 
the possibility of decreasing the cost of production of such 
abstracts. Delegates have been appointed by the various Societies 
as follows : 


Society of Chemical Industry.—R. Messel, J. Lewkowitsch. 

Society of Public Analysts—L. Archbutt, H. D. Richmond, 
O. Hehner. 

Institute of Brewing.—J. L. Baker, A. R. Ling. 

Institute of Metals —W. Rosenhain, G. 8. Scott. 

Society of Dyers and Colourists—E. Knecht, W. M. Gardner. 

Tron and Steel Institute -—J. E. Stead, G. C. Lloyd. 


The Council Meetings of the International Association of 
Chemical Societies held in Berlin in April, 1912, were attended by 
the three representatives of the Society, Professor A. W. Crossley, 
Professor P. F. Frankland, and Sir William Ramsay, and an 
account of the work of the Council appeared in the Proceedings 
for 1912 (p. 201). The General Expenses of the Association for 
the previous year amounted to £60, of which sum the share of the 
Chemical Society was £10 6s. 7d. 

The next meetings of the Council will be held in London during 
September, 1913, and the Officers of the Association are: 

Sir William Ramsay, President. 

Prof. Percy F. Frankland, Vice-President. 

Prof. Arthur W. Crossley, General Secretary. 
who remain in office until the end of the meeting. 


The Society has received through Sir Edward Thorpe the Annual 
Report of the International Committee on Atomic Weights, 1913, 
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together with a Table of Atomic Weights. The Report appears 
in the Proceedings, p. 213, and in the Transactions, p. 1829. 

The Council has made a further donation of £10 to the Inter- 
national Commission of Publication of Annual Tables of Constants 
and Numerical Data, Chemical, Physical, and Technological. 

In the last report it was mentioned that it was proposed to raise 
a Memorial to the late Prof. J. H. van’t Hoff, and that subscrip- . 
tions would be received by the Treasurer. The sum of £65 4s. was 
subscribed by Fellows and forwarded to the Memorial Committee. 

The Council has considered a request from the Director of the 
Municipal Laboratory of Paris for permission to arrange for the 
preparation of a French translation of the Annual Reports, and has 
agreed to the proposition. The publication of the work will be 
carried out by Messrs. Hermann et Fils, of Paris. 

At the request of the Rev. W. G. Searle, Keeper of Coins at the 
Fitzwilliam Museum, Cambridge, the Council has presented te the 
Museum copies of the Longstaff Medal and Faraday Medal. 

The number of books borrowed from the Library during the year 
was 1,825, as against 1,808 during the previous year; of these 491 
were issued by post, as against 419 in the preceding year. 

The additions to the Library comprise: 135 books, of which 70 
were presented; 482 volumes of periodicals (representing 237 
journals), and 76 pamphlets; as against 171 books, 438 volumes of 
periodicals (representing 237 journals), and 87 pamphlets last year. 

The Library is indebted to Mr. J. A. Audley for a welcome gift 
of early journals. 

The yearly increasing size of the Library will necessitate the con- 
sideration in the immediate future of the provision of adequate 
accommodation for its growth. In a statement of the Librarian 
appended to the President’s Address in 1890, it was recorded that 
the Library then contained 9,884 volumes, made up of 3,082 
volumes of systematic works, and 6,802 periodicals, with the addi- 
tion of 1,450 pamphlets. At the present time it is estimated that 
the Library contains 21,256 volumes, of which 5,983 are systematic 
works, 15,273 volumes of periodicals, together with 3,500 pamphlets. 
It is thus seen that in twenty-two years the periodicals in the 
Library have increased in number of volumes by 124°5 per cent., the 
systematic works by 94 per cent., and the general total by 115 per 
cent. 

It is estimated that shelf-room for 7,000 volumes will be required 
to accommodate the increase of volumes for the next ten years. At 
the close of 1913 there will at least be an additional 650 volumes 
to accommodate, whilst the empty shelving now at liberty will only 
contain some 250 volumes. Therefore, not only for the future, but 
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also for the immediate present, additional Library accommodation 
is essential, and the Council has referred this question to the House 
and Library Committees. 

Taking into account the occurrence of some items of exceptional 
expenditure, such as the decoration of the whole building and the 
ventilation of some of our rooms, it is satisfactory to find that, 
after meeting these expenses out of the income for the year, 
there is still an excess of income over expenditure of £176 1s. 7d. 
In 1913 the needs of the Library in the direction of pro- 
viding accommodation for its continuous growth will necessarily 
entail considerable outlay, as pointed out above. For 1912 the 
income from all sources amounted to £8120 12s. 3d., and the 
expenditure to £7944 10s. 8d.; for 1911 the corresponding amounts 
were £7735 lls. 6d. and £7499 3s. 10d. respectively. In other 
words, our income has increased by £385 0s. 9d., and our expendi- 
ture by £444 16s. 10d. The redecoration, improvements in 
ventilation, etc., alone account for £265 of this, and the increase 
in cost of the Journal for £124 2s. 8d. 

As it was found impossible without either realising some of our 
investments or raising the annual subscription to give to Fellows 
without charge Vol. V. of the Collective Index, the price charged 
for it (thirty shillings) was fixed so as to cover as nearly as possible 
the cost of printing and distribution. The cost of preparing the 
index for the press is included in the editor’s salary, and under 
the new arrangements its publication has been arranged for with 
an expedition hitherto impossible. From the number of Fellows 
who have applied and the number of copies which we may reason- 
ably hope to sell to the public through our publishers, it seems 
probable that this volume of the Collective Index will not entail 
any serious outlay on the part of the Society. 

The net income of the Research Fund for the year amounted 
to £367 6s. 5d., and by drawing on the balance in hand to the 
extent of £15 3s. 7d., grants were made amounting in all to £361, 
whilst the Longstaff Medal and Honorarium accounted for the 


remaining £21 10s. 


Liabilities. 
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INCOME AND EXPENDITURE ACCOUNT 


Income. 


To Life Compositions .. 
», Admission Fees... ... 
», Annual Subscriptions— 
Received in advance, on account of 1912 
1912 


Less amount included in last year’s of 
Arrears as per last Balance Sheet... tin 


4715 0 0 
Add Arrears at date: 1912 £448; 1911 £30; 1910 £15, esti- 
mated to realise as per Balance Sheet... 850 0 0 


Lady Subscribers ... ... 
Investments :— 
Dividends on £6730 Metropolitan Consolidated 3} per cent. Stock ... 
£1050 London and North Western Railway 3 per cent. 
Debenture Stock . oe 
£1520 148. 8d. Cardiff Corporation 3 per cent. Stock 
£1400 India 2} per cent. Stock .., 
£2400 Bristol Corporation 2} per cent. Debenture Stock 
£4341 Midland Railway 24 per cent. Preference Stock 
£1200 Leeds Corporation 3 per cent. Stock... 
£1500 Transvaal 8 per cent Guaranteed Stock, 1928/53 
British Railway 3 per cent. Debenture 


Canada per cent. Stock 1930/50 


~ 
accor 


;, Income Tax Recovered .. 

Interest on Deposit Account 
672 17 6 

Publications :— 

Sales : 
Journals 
Proceedings... 

General Index ... 

Library Catalogue ... 

List of Fellows = 

Atomic Weight Tabies ... 

Jubilee Volume 

Annual Reports on Progress of Chemistry 


al 


Colmar 


1176 


1067 11 1 
Less Commission ... .. 138 10 10 


Sale of Waste-paper, etc. ... 
Subscriptions from other Societies 
Society of Chemical Industry .. 5 
Society of Public Analysts 
Optical Society ... ... 
British Science Guild in 
Institute of Chemistry... 


86 4 6 


| 


£8120 12 3 


have examined the above Accounts with the Books and Vouchers of the Society, and 
and ‘the Investments. 


23, Queen Victoria Street, E.C. W. B. KEEN, 
8rd March, 1918. Chartered Accountant. 


|_| 
4 
| 386 0 0 
a 5075 0 0 
5065 0 0 
6 0 0 
221 16 
: 29 18 
42 19 
82 19 
: 56 10 
102 3 
88 18 
42 7 
33 18 
9 
192 6 0 
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ror THE YEAR enpep 3lsr DECEMBER, 1912. 


Expenditure. 
By Expenses on account of Journal and Proceedings :— 
Salary of Editor, 


Printing of Journal ... ... 

of Advertisements 

rs and Addressing 

Dat ution of Journal ... 
Authors’ Copies ... os 
Insurance of Stock at Clay's ‘oe 
Printing of Proceedings ... 
Banding 
Distribution ,, 


», Annual Re on the Progress of me 
»» Purchase of back numbers of Journal . 


Library Expenses :— 
Salary of Librarian aud oor. 
Books and Periodicals... ... 

. Bookcases. ... 


Indexing for International Catalogue 
Donation to International Commission of Publication ‘of Annual Tables 
of Constants and Numerical Data, Chemical, gate and coompgeil 


logical 
International Association of Chemical Societies .. 


», Administrative Expenses :— 


_ Salary of Office Assistant... .. 

Wages (Commissionaire, Housekeeper, and Charwoman) 
Coal and Lighting ove 
House Expenses and Repairs od. 

Tea Expenses... ... 

Accountants’ on 
Commission on Recovery of Income Tax 
ons 

Stationery 

Illuminated Address ... 

Misvellaneous Expenses ... 


1287 17 6 
176 «17 


” —_ being excess of Incomes over Expenditure, carried to Balance 
ee 


£8120 12 8 


cortify the.n to be in accordance therswith, I have aiso verilied the Balance at the Bankers 


Approved— JOHN,M. THOMSON, 
SAMUEL RIDEAL, 
JAMES J. DOBBIE. 
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A Vote of Thanks to the Treasurer, Secretaries, Foreign Secre- 
tary, and Council for their services during the past year, proposed 
by Mr. W. F. Rep, seconded by Mr. A. Cuaston CuarMan, was 
acknowledged by Professor ArTHUR W. CrossLEy. 


The PresipEnt then delivered his address entitled “The Walden 
Inversion.” Sir Witt1am TirpENn proposed a Vote of Thanks to 
the PresipENT, coupled with the request that he would allow his 
address to be printed in the Transactions. The motion was 
seconded by Professor Harotp B. Dixon, and acknowledged by the 
PRESIDENT. 


The Report of the Scrutators was presented, and the President 
declared that the following had been elected as Officers and Council 
for the ensuing year: 

President: William Henry Perkin, Sc.D., LL.D., F.R.S. 

Vice-Presidents who have filled the Office of President: Henry 
Edward Armstrong, Ph.D., LL.D,, F.R.S.; Alexander Crum Brown, 
D.Sc., LL.D., F.R.8.; Sir William Crookes, O.M., D.Sc., F.R.S.; 
Sir James Dewar, M.A., LL.D., F.R.S.; Harold Baily Dixon, M.A., 
Ph.D., F.R.S.; Percy Faraday Frankland, Ph.D., LL.D., F.R.S.; 
Augustus George Vernon Harcourt, M.A., D.C.L., F.R.S.; Raphael 
Meldola, D.Sc., LL.D., F.R.S.; Hugo Miiller, Ph.D., LL.D., F.R.8. ; 
William Odling, M.A., M.B., F.R.S.; Sir William Ramsay, K.C.B., 
LL.D., F.R.S.; James Emerson Reynolds, Sc.D., M.D., F.R.S.; 
the Rt. Hon. Sir Henry Enfield Roscoe, LL.D., F.R.S.; Sir Edward 
Thorpe, C.B., LL.D., F.R.S.; Sir William Augustus Tilden, D.Sc., 
F.R.S. 

Vice-Presidents: Herbert Brereton Baker, M.A., D.Sc., F.R.S.; 
George Thomas Beilby, LL.D., F.R.S.; Horace Tabberer Brown, 
LL.D., F.R.S.; Edmund James Mills, D:Sc., LL.D., F.R.S.; Gilbert 
Thomas Morgan, D.S8c.; William Jackson Pope, M.A., F.R.S. 


Treasurer: Alexander Scott, M.A., D.Sc., F.R.S. 


Secretaries: Samuel Smiles, D.Sc.; James Charles Philip, M.A., 
D.Se., Ph.D. 

Foreign Secretary: Arthur William Crossley, D.Sc., Ph.D., F.R.S. 

Ordinary Members of Council: George Barger, M.A., D.Sc. ; 
Edward John Bevan; William Robert Bousfield, M.A., K.C.; 
Adrian John Brown, M.Sc., F.R.S.; Harold Govett Colman, D,S8c., 
Ph.D.; Frederick George Donnan, M.A., Ph.D., F.R.S.; Arthur 
Harden, D.Sc., Ph.D., F.R.S.; Thomas Martin Lowry, D.Sc.; Hugh 
Marshall, D.8c., F.R.S.; Kennedy Joseph Previté Orton, M.A., 
Ph.D.; Sir Boverton Redwood, Bart., D.Sc.; Edward John Russell, 
D.Sc. 
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ANNIVERSARY DINNER. 


The Anniversary Dinner of the Society was held at the Whitehall 
Rooms, Hotel Metropéle, on Friday, March 14th, 1913, at 7.30 p.m., 
and the following Fellows and Guests were present: 


Abram, Mr. H. H. 
Applebey, Mr. M. P. 
Armstrong, Prof. H. E., Past Presi- 


dent. 
Baker, Prof. H. B., Vice-President- 
elect. 


Beilby, Dr. G. T., Past-President, 
Institute of 
Bevan, Mr. E. J 


wyn, Mr. Jose h. 
Cholmeley, H. 
Clifford, W., Librarian. 
H. G. 


pe . R. Elliott, President, 
Institution of Civil En 
Crossley, Prof. Arthur W.. 
Daly News, The 
Telegraph, The 
Dizon, Harold B., Past-Presi- 


Dobie Prof. J. J. 

Dyer, Dr. Bernard. 

Evans, Mr. U. R. 

Sir Alfred, Director, Naval 

ducation. 

Fairley, Mr. T. 

Findlay, Prof. 

Forster, Dr. a Vice-President. 

Foster, "Mr. “Hylton Master, The 
Co. 

Foucar, Mr. J. 

Frankland, Dr. P. 

Frankland, Prof. Percy F., Presi- 


Frewnllich, Prof. H. 

Garnett, Mr. J. C. M., prey 
Manchester Technical Scho 

Garnett, Mr. Kenneth. 

of Su President, 

ollege of Surgeons. 

Gould ing, D 

Gray, R. Ww. 

Green, Prof. A. G. 


Mr. A. J., Sub-Hditor. 

Haas, Dr. 

Hacker, “Arthur 

Hamilton, The Rt. Hon. Lord Justice. 

Hawksley, Mr. Charles, Past Presi- 
dent, Institution of Civil En- 


Hewitt, 

Hill, Mr. C. A. 

Hiramatsu, Mr. T. 

Holland, Sir Thomas H. 

Hooper, Mr. E., President, Institu- 
tion o a: Mining and Metallurgy. 

Hooper, E. Grant. 

Hooper, Major R. G. 

Howard, Mr. David, 


London News "Agency, The 

Lowry, Dr. T. M 

MacAlister Principal Sir Donald, 
Vice- -Chancellor, University of 
Glasgow. 

Me. P. 

McGowan, Dr. G. 

Macnab, Mr. W. 

Matthews, Dr. F. E. 

Meldola, Prof. R., President, Insti- 
tute of Chemistry. 

Merriman, Mr. R. W. 

Messel, Dr. R. 

Mohr, Dr. B. 

Mond, Mr. E. §S. 

Moody, Major-General Sir John M. 

Mordey, Mr. W. M., Past-President, 
Institution of Electrical En- 
gineers. 

Morning Post, The. 

Miller, Dr. Hu 0, Past-President. 

Nagel, Mr. D. i 

Niemeyer, Oo. 

Oldfield, Mr. C. 

Perkin, Prof. W. ii, President- 
elect. 


94 

Barger, Dr. G. gineers. 
— 
Borns, Dr. H. 
Boys, Prof. C. V. 
Buchanan, Dr. J. 
Buckley, The Rt. Hon. Lord Justice. 
Cain, br. J. C., Editor. 
Cameron, Dr. H. C. 
Carr, Mr. F. H. 
Carr, Mr. S. E., Assistant Secretary. 

Humphery, Mr. E. 

Jones, Prof. B. M. 

Kemp, Mr. W. J. 

Kennedy, The Rt. Hon. Lord Justice. 

Keogh, Sir Alfred, Rector, Imperial 

College of Science and Tech- 
nology. 
Lapworth, Dr. A. 
Lessing, Dr. R. 
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Perry, Prof. John, Past-President, 

nstitution of Electrical En- 
gineers. 

Philip, Dr. J. C., Hon. Secretary- 
elect. 

Pickard, Dr. R. H 

Pilcher, Mr. R. B., Registrar, Insti- 
tute of Chemist try. 

Pilley, Mr. J. J. 

Ping, Mr. W. 

Pope, Prof. W. J., 

Poulton, Prof. E. 
Linnean Society. 

Power, Dr. F. B. 

Prain, Lt.-Col. Sir David, Director, 
Kew Gardens. 

Press Association, The. 

Pyman, Dr. F. L. 

— Prof. J. E., Past-Presi- 


Rideal, Mr. E. K. 
Rideal, Dr. 
Rogerson, Mr. H. 
Rutherford, E. 


Vice-President. 
B., President, 


W.N., Director, Meteoro- 
logical Office.’ 


Sidgwick, Dr. N. V. 

Smiles, Dr. 8., 

Spielmann, Dr. P. 

Sprigge, Dr. 8. 8. 

Standard, The. 

Stead, Mr. W. H. 

Thomas, Mr. N. G. 

Thompson, Prof. Silvanus P., Prin- 
cipal, | Technical College. 

Thomson, Prof. 


M. 
= Sir William A., Past-Presi- 


Watkins, Mr. E. J. 
Wayland, Major E. R. 
Wayland, Mr. W. A. 
Wells, Mr. H. G. 
Whitbread, Mr. F. P., President, 
Institute of Brewing. 
Willett, Mr. H. W. M. 
Wink, Mr. I. G. 8. 

Wintle, Mr. Cyril, Master, 
Merchant Taylors Co. 
Wolfe-Barry, Sir John, Prime- 
Warden, The Goldsmiths Co. 
Wrightson, Prof. J. 
Wynne, Prof. W. P. 


The 


List oF STEWARDS. 


E. Armstrong, LL.D., 

Brereton Baker, D.Sc., 

hipson Beale, Bart., K.C., 

Bai, F.R.S. 

Chasen Chapman. 

G. Colman. 

Prof. Arthur W. Crossley, D.Sc., 
F.R.S. 

Sir James Dewar, D.Sc., F.R.S. 

Mr. A. J. Dickinson. 

Prof. B. Dixon, M.A., 

Prof. J. J. Dobbie, D.Sc., F.R.8. 


Dr. Bernard Dyer. 
Mr. T. Fairley. 


Frankland, LL.D., 


-R.S. 

Mr. J. G.. Gordon. 

Prof. A. G. Green, M.Se. 
Mr. A. J. Greenaway. 


Dr. A. Harden, F.R.S. 
Dr. * T. Hewitt, M.A., F.R.S. 
R. E. Hodgkinson, Ph.D. 
Holloway, A.R.C.S. 
rant Hooper. 

Kemp. 
pworth, 

Lessing. 

Le Sueur. 

“Lewkowitsch, M.A. 
Prof A. Liversidge, LL.D., F.RB.S. 


McKenzie, M.A. 
. E. Matthews. 


M.A. 
Dr. R. H. Pickard. 
Prof. W. Jackson Pope, M.A., 
F.R.S. 
Sir William Ramsay, K.C.B., 
F.R.S. 


Sir Boverton Redwood, Bart., D.Sc. 
Emerson Reynolds, M.D., 


| 
. 
q 
. Tilley, Mr. J. W. J 
Tilley, Mr. V. J. 
Times, The. 
Vasey, Mr. S. A. 4 
Master, 
The Skinners Co. 
Schuster, Prof. A., Secretary, The q 
Royal Society. 
Sha 
al 
d, 
at 4 
4 
ti- 
Dr. IcGowan. 
Mr. 
Dr. 
Dr. 
Mi. Pro 
it, 
: 
r. M. QO. Forster, F.R.S. 
Mr. J. L. Fouc 
Prof. Percy F 


Dr. E. J. Russell. Dr. J. F. Thorpe, F.R.S. 
. A. Gordon Salamon. Sir William Tilden, D.Se., LL.D., 


. Alexander Scott, M.A., F.R.S. F.R.S. 
Dr. Samuel Smiles. Mr. W. A. Wayland. 
Prof. ts Millar Thomson, LU.D., Prof. J. Wrightson. 


F.R.8. Prof. W. Palmer Wynne, D.Sc., 
Dr. L. T. Thorne. F.RB.S. 


The following toasts were proposed : 
By THE PRESIDENT: 
. “His Most Gracious Masesty THE Kine.” 


. “Terr MAJESTIES THE QUEEN AND QuEEN ALEXANDRA, His 
Royat HigHNEss THE PRINCE OF WALES, AND THE OTHER 
MEMBERS OF THE Famity.” 


By tae Ricut Honovrasie Lorp Justice Kennepy, P.C.: 


. “Tue Cuemricat Socrery,”’ coupled. with the name of The 
President. 


By Proressor W. H. Perxin, LL.D., F.R.S8., 
President-Elect of the Chemical Society: 


. “ LEARNED AND ScrentiFic Societies,” coupled with the names 
of Sir Rickman J. Gopuiez, Bart., M.D., F.R.C.S., Presi- 
dent of the Royal College of Surgeons, and Professor E. B. 
Povutton, LL.D., F.R.S., President of the Linnean Society. 


By A. Tinpen, D.Sc., F.R.S., 
Past President of the Chemical Society : 


. “Tue Guests,” coupled with the names of The Right Honour- 
able Lorpy Justice Hamitton, K.C., and Mr. H. G. 
WELLS. 


The Loyal Toasts having been honoured, 

Lord Justice Kennepy, in proposing “The Chemical Society,” 
said his one great regret was that he was truly and humbly con- 
scious of his want of qualification to do justice to the toast. That 
disqualification was the absence of any knowledge of the great 
science which that Society had so successfully fostered and developed 
since its commencement in the year 1841. The necessities of his 
life had, unfortunately, compelled him to pursue a very different 
part from that of the study of the science which in the Chemical 
Society flourished and abounded. It was not often that law and 
science were so happily blended as they were in the case of the late 
Mr. Justice Grove, whose only regret, no doubt, after he was raised 
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to the Bench was that he had not every day to study some case in 
which the most obstruse problem of chemistry would be presented 
for his judgment. It was the one drawback of an otherwise entirely 
enjoyable position. Their Society was, he understood, what he might 
call a voluntary college of research. They owed nothing to Govern- 
mental aid or interference. Nor was their primary aim the develop- 
ment of particular industrial success. Standing, as that Society 
did, in the position of a great leader, no thinking man could but 
recognise most gratefully the work that the Society had typified 
and strengthened. From Faraday to Frankland had been an epoch 
of chemical triumphs. They were not primarily, he understood, 
engaged in developing particular branches of chemical work, 
applied to what one might call practical ends, but a research 
society such as that guided, encouraged, and strengthened the indi- 
vidual development of special societies. During the last eighty or 
ninety years in this country there had been a re-formation and an 
improvement in every sphere of human life, owing to the marvel- 
lous discoveries of chemical science. It was difficult to find one field 
in which our life had not been made different by it. Whether we 
looked at sea or land, at intercourse, at’ industrial development, at 
the factory, or the workshop, or the farm, we saw what chemistry 
had done to make things better for those engaged in those indus- 
tries. To the ordinary layman, like himself, we needed only think 
one moment to realise that in our everyday life chemistry had made 
that life more comfortable and more enjoyable. Purer food, purer 
water, purer air, all the investigations and the successful investiga- 
tions into the more mysterious causes of disease, which had provided 
a safeguard against some of the most frightful but, happily, as we 
now find, preventable causes of human misery—all these things were. 
due to the development of chemical science. When we thought of 
all that, no one, he was sure, would fail to drink cordially the toast 
of the Society which embodied the research without which these 
particular improvements were impossible. The chemists might 

not have solved the problem which interested the alchemist of 

the middle ages. They might not have been able to find either 

the power of transmuting baser things into gold, or of finding 

the cure for old age and the discovery of eternal youth, but 

they had made by chemical research, and by marvellous dis- 

coveries, life not merely more endurable but happier, and they 

had prolonged life not merely as a life, but as a working and 

enjoyable life. Further than that might he venture to say that to 

some of them, at any rate, there was the view that in the marvellous 

possible discoveries which chemical science would bring to light we 

might be nearer the heart of the great mystery of all—life itself— 
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we might be nearer the exploration of that mysterious borderland 
which lay between organic and inorganic matter; we might be 
nearer, possibly, the discovery of the truth: that things supposed 
now to be separated were closely allied, and the inner things—the 
powers of thought and imagination and the transference of both— 
might be explained in harmony with our knowledge and our aspira- 
tions. If, at any rate, that Society went on working in the spirit in 
which its leaders had always worked, in setting before themselves 
the purpose of working, simply and straightforwardly, to find the 
truth by experiment and observation, we should yet find that the 
harvest of the past can be exceeded by the harvest of the future. 
They all believed that there lay before a Society like that, leader- 
ship in the search for truth in one of the most important realms of 
nature; and if the spirit of the past remained with those who 
worked in the future, they might be able, when assembling, as they 
were then doing, at some future date, to chronicle success of 
which that night they dare not dream—success which would have a 
real value, not merely in the material prosperity of our country, 
but in the development of the truth, for which all so earnestly 
longed, with regard to secrét things as yet but guessed at. They 
knew that in many places in Scotland and in England, their chair- 
man had done most valuable work, both as a searcher after truth 
and as a great and successful contributor to the material value of 
chemical science. When one looked at what he had done, one could 
see in him the embodiment of that Society, which worked for 
research, but which was never happier than when that research and 
the discovery which followed it were able to contribute to the 
practical happiness and the welfare of the community. 

The Presipent said it had been a great gratification to him to 
hear his Lordship speak not only with such appreciation of the 
Chemical Society, but also in such kindly terms of himself. The 
proposer of the toast referred to the Chemical Society from the 
outside. Perhaps he might be permitted to say a few words about 
the Society from the inside. The Society was the oldest chemical 
society in the world, and although they had now exceeded the age 
of three-score years and ten, he did not think they exhibited much 
of the decrepitude associated, often most erroneously, with advanced 
age. He did not propose to boast of the age of their Society, which 
was nothing if not progressive. It was far better to see how they 
stood and were likely to stand in the future than to dwell over- 
much on the glories of the past. He thought they might be assured 
of this: that they numbered amongst their living fellows several 
great masters who could count amongst their exploits what were 
undeniably some of the most brilliant discoveries that had ever 
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been made by man. Nor need they fear for the future prestige of 
their Society when they saw an ever-increasing enthusiasm for 
research ‘among the younger generation of their Fellows who were 
gaining distinction, many of them, in every branch of chemical 
science. But the progress of chemistry did not depend solely upon 
the efforts of their Fellows, for whilst during the past twenty years 
so many chemists had become physicists, quite recently the tables 
had been turned, and physicists were becoming chemists. That 
eminent physicist, Sir Joseph Thomson, had entered the field of 
analytical chemistry, and had invented an absolutely new system 
of chemical analysis. There was also Prof. Strutt with his “active 
nitrogen,” whilst Prof. Rutherford, in his wonderful researches on 
radioactivity, had revealed the existence of a whole series of new 
elements. Those eminent physicists had discovered, what chemists 
had long known, that the science was the most exacting of mis- 
tresses, making rhore imperious demands on the time and patience 
of her votaries than any of her sisters. Chemistry was also the 
science of which the aim, scope, and method were least understood, 
not only by the general public, but by that august assemblage of 
persons who styled themselves “the cultivated classes.” Owing 
to this widespread absence of knowledge of chemistry—to which the 
proposer of the toast had pleaded guilty—the public were parti- 
cularly liable to be misled by sensational statements which appeared 
from time to time in the Press. Only a few short months ago 
they were credited with being on the eve of the discovery of the 
synthesis of life itself; and still more recently there was the 
startling announcement that chemists were now able to manufac- 
ture matter out of ether or out of electricity. He did not think 
they had any cause to complain of the position they filled in the 
public eye when such divine powers as these were ascribed to them. 
They had proverbial authority for saying that where there was 
smoke there was fire, and the mere fact that such statements were 
made showed how far they had travelled since the Society was 
founded seventy-two years ago. They had indeed, during recent 
years, made astounding strides in their knowledge of the chemistry 
of life, and had also come to extraordinarily close quarters with the 
atoms and molecules of which matter was made up. When they 
considered that accurate and systematised chemical knowledge 
only went back for a little over one hundred years, what might 
not another century of investigation bring forth? It used to 
be a favourite theme, and a favourite practice with past Presi- 
dents of the Society to refer to the lack of encouragement given 
to investigators in this country, and to point out the indifference 
and apathy of our rulers towards science and matters connected 
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with science in general. He did not think that subject required 
labouring, for he believed everyone present would agree, after the 
object lessons we had had, that there could be no sort of doubt 
as to what was likely to be the fate of any country in which science 
was persistently neglected and treated in a step-motherly fashion. 
Some years ago a society was formed for the sole purpose of impress- 
ing on those in authority how great were the perils which sur- 
rounded their self-complacent indifference towards matters connected 
-with science. He was sure the Chemical Society wished all success 
to the British Science Guild, which had taken upon itself that 
difficult and Sisyphean task. Regrettable as, no doubt, was the 
attitude of our actual rulers towards most matters connected with 
science, there were signs that our would-be rulers were turning 
their attention to chemical phenomena. More especially in those 
attacks which now imperilled our correspondence—and which, he 
had reason to believe, had led to several invitations to that dinner 
failing to reach their destinations—they had read of the employment 
of a spontaneously inflammable liquid, the first accounts of which 
suggested that some subtle organic chemical—possibly zinc methyl 
—was being employed by these hysterical and deluded malefactors. 
It was therefore a relief to learn that more accurate investigation 
showed that no such profound knowledge of chemistry was involved, 
but that only phosphorus, the properties of which a learned judge 
and jury had declared to be the common knowledge of every school- 
boy, was being degraded to such nefarious and deplorable uses. 
It was this abuse of chemical knowledge in all ages which had 
sometimes led to the belief that chemists were working in partner- 
ship with the Prince of Darkness himself. But their Society 
could not be charged with being privy to any such sinister acts, 
because it was not concerned with any of the applications of 
chemistry, but only with the progress of chemical knowledge. The 
progress of chemical knowledge they assisted by means of their 
scientific meetings, their Research Fund, arid especially by means 
of their publications, which consisted of volumes of Transactions, 
Proceedings, Abstracts, and Annual Reports, the whole constitut- 
ing a living record of chemical discovery from year to year. Just 
as they were the pioneers in the formation of a chemical society, 
so they had been the pioneers in certain matters connected with 
scientific publication. He believed they were the first society 
to supply abstracts of all publications of chemical interest 
throughout the world. Their annual reports, again, had been of 
priceless value to their Fellows. He believed he was right in 
supposing that chemical literature was more perfectly organised 
than the literature of any other science, and that their nomenclature 
transcended in clearness of language and terseness anything that 
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had yet been invented. But chemists had determined further to 
improve their nomenclature, and the labours of the International 
Association of Chemical Societies would be very greatly lightened 
if they could accept the opinion of that eminent French physical 
chemist, M. Le Chatelier, who had asserted that he did not believe 
that more than a small fraction of the so-called organic compounds 
had any existence whatsoever excepting in the imagination of their 
alleged discoverers. It would appear that the great obstacle with 
which the progress of science was destined to be confronted in the 
future was the impossibility of integrating the immense amount 
of knowledge gained by individual investigators. There was much 
evidence that even the ablest men in one branch of science were 
often quite unable to form a clear and sound understanding of 
what another branch were engaged in. For that, it would appear, 
they must wait for some chance mutation in the evolution of the 
human faculties which would provide them with some superman 
capable of co-ordinating and utilising the enormous wealth of 
information and knowledge which had been accumulating in the 
separate and almost watertight compartments into which science 
had now become divided, and in which the several groups of investi- 
gators were working in close and solitary confinement. He con- 
cluded by expressing regret at the loss by death during the past 
year of Dr. Divers, who was the apostle of modern chemistry in the 
Far East, and of Dr. Wade and Dr. Jones, who were struck down 
under such tragic circumstances. He thanked the Society for the 
great honour they had conferred upon him in permitting him to 
oceupy the chair which had been filled by such eminent predecessors. 
They all wished Prof. Perkin (the President-elect) not only success 
in the presidential chair, but also a long and brilliant career in the 
chair to which he had so recently been called in the University of 
Oxford. 

Prof. W. H. Perxin proposed “ Learned and Scientific Societies.” 
He said members of the Chemical Society had always gratefully 
recognised the results of the work of other learned societies in so 
many branches of science, and he thought it might well be said that 
every learned society reacted on and stimulated the other learned 
societies. Chemists owed a debt of gratitude to the Royal and 
Chemical Societies, more especially for the financial assistance 
received in connexion with their investigations, and without which 
many of their researches could hardly have been attempted. They 
hoped that wise and generous donors would be found in the near 
future who would augment the insufficient funds at the disposal 
of the learned societies, and would thus enable them to do still 
more for research. 

Sir Rickman J. Gopizs, in response, said in the last fifty years, 
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chemistry had made strides at least as great as those of his pro- 
fession, and surgeons were almost, if not quite, puzzled by the 
number of new substances, drugs, and chemical compounds that 
were being launched upon them. Radium, he supposed, was the 
substance beyond all the rest which had given rise to great searching 
of heart amongst them. In their treatment by radium they were 
met by the most irregular results, and they must wait and hope 
that more would be known about it in the future. He expressed 
the opinion that chemical nomenclature very much confused the 
medical student. 

Prof. E. B. Poutton also briefly acknowledged the toast. 

Sir Witu1am A. TILDEN proposed “The Guests.” 

Lord Justice Hamitron, in response, said he belonged to a 
profession which occupied its time in peering, with blear-eyed gaze, 
into the work of those in the past who framed immutable laws for 
the government of the present. We had come to the time, however, 
when we appreciated that the laws of England changed remarkably 
fast, and it was some consolation to know that the laws of science, 
in the hands of chemists, appeared to be passing through the same 
change. Although the guests came there, representing every possible 
occupation and unanimous in their sympathy with chemistry, and 
interested with chemists in their sacrifices for science, he did not 
suppose that the members of the Chemical Society quite recognised 
how little the outsider knew about chemistry, and sometimes how 
little he cared about it. He himself was once being coached in one 
of the ologies, for the purpose of a case, and he found in the 
proof of one of his experts something about molecules. So he said 
to the learned gentleman who was assisting him, “What are 
molecules?” He replied, “They are just a term we use when we 
are talking about what we don’t understand.” A great deal had 
been said about the importance of chemistry to the human race, 
and about the blessings it had conferred on the human race. But 
was it not a fallacy to suppose that chemistry existed for the. im- 
provement of the human race, or that the desire of the chemist was 
to benefit mankind? Of course, the chemist desired to keep his wife 
and family in comfort, but what concern had he with the human 
race at large? Was it his business to make chemical champagne or 
chemical cheese? What the chemist wanted was not to improve the 
human race, but to know more chemistry. Incidentally he believed 
that if they knew more and more chemistry, it did more good to 
other people. He ventured to suggest that the attitude of the true 
chemist towards the improvement of this human race might be 
expressed in the language a noble lord once used with regard to 
“the consequences.” His business was not to invent new forms 
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of pure air or: pure water, or complications of that kind. His 
business was to know more, to add to the sum of human knowledge, 
and if he then passed away into the infinite he would know the 
unknowable, and with that he would be content. 

Mr. H. G. Wetts also replied. He complained of the obscurity 
that had fallen upon the atom since his student days. He said he 
wished chemists would make things clearer to those who lived 
in the darkness outside their Society. He could not help asking: 
Did they realise how wonderful a thing their science was? Science 
to him had always been the true romance. The beleaguered castle 
and the beautiful damsel had always seemed to him small inci- 
dental stuff beside the great fantasia of scientific possibilities. 
Again and again in his novels he had tried to make the scien- 
tific man his hero. Did they realise that science, as we under- 
stood it, was a new thing? It was something absolutely new in 
human affairs. In the last 200 or 300 years it was something which 
had been added to human life, something which gave permanent 
results, and was continually growing. There was only a little 
band of men who were doing this scientific work and adding to 
this strange new body of knowledge, a band which numbered, at 
a generous estimate, considerably less than five thousand. And 
yet that little band, it appeared to him, was rapidly changing all 
the conditions of human life. Discussing the effect of chemistry 
upon war, Mr. Wells said that during the last thirty years the 
whole of Europe had been arming, and chemists had been putting 
weapons into the hands of the warrior. And now the warrior, 
armed with the weapons which they chiefly had given to him, was 
afraid to let them off because he realised that he would blow the 
whole fabric of civilisation to pieces. Chemists had not, perhaps, | 
made war impossible, but they had made it preposterous. Almost 
at any time, too, chemists might be flinging great chunks of 
synthetic gold into a world, whose whole economic order might be 
upset by the feat. When he thought of all these things his admira- 
tion for their work tottered into a kind of terror. He felt that 
either this rapid alteration of every material condition of life must 
stop, or else other things, economic ideas, social ideas, legal concep- 
tions, must rouse themselves to keep pace with it. 


Thursday, April 3rd, 1913, at 8.30 p.m., Professor W. H. Perxrn, 
LL.D., F.R.S., President, in the Chair. 


The Presipenr referred to the loss sustained by the Society 
through death on March 29th, 1913, of Mr. John Heron, who was 
elected a Fellow on June 15th, 1876. 
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Messrs. Percy C. Burr, J. A. Christie, and E. A. Buckle were 
formally admitted Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 


John Percy Batey, M.Sc.Tech., 3, Minorca Road, Weybridge. 

George Frederick William Blackburn, 25, Rowington Road, 
Norwich. 

Arthur Hawker Cox, 4, St. Peter’s Place, Brighton. 

Arthur Ernest Crutchley, 230, Albert Road, Handsworth, Birm- 
ingham. 

Vasanji Premji Dalal, M.A., B.Sc., ‘““Gnana Geha,” Central 
Hindu College, Benares. 

Percy Hutchinson, B.Sc., 74, Hotham Road, Putney, 8.W. 

Joseph Stuart Lawson, 18, Old Swan Larne, E.C. 

Harold Charles Lloyd, B.Sc., Ferndale, Trinity Square, Llan- 
dudno. 

John Robert: Ruffley, 130, Worsley Road, Farnworth, Lancs. 

Herbert Sutcliffe Shrewsbury, Government Laboratory, Trinidad, 
B.W.I. 

Panks James Wigginton, 54, Grand Parade, Brighton. 

William John Young, M.Sc., D.Sc., Australian Institute of 
Tropical Medicine, Townsville, N. Queensland. 


Of the following papers, those marked * were read: 


*77. “Studies in the camphane series. Part XXXIV. Configura- 
tion of the eight oximino-derivatives of camphorquinone.” By 
Martin Onslow Forster. 


Based on the recognition of stable isonitrosocamphor as the 
syn-modification (T., 1905, 87, 232), the properties of the two 
forms of isenitrosoepicamphor and of the four camphorquinone- 
dioximes have been reviewed in such a way as to suggest the con- 
figuration of the eight oximino-derivatives of camphorquinone. The 
scheme thus elaborated agrees in every detail with the experimental 
relationship between the four monoximes and the four dioximes. 


*78. “The action of ozone on cellulose. Part III. Action on 
beech wood (lignocellulose).” By Charles Dorée and Mary 
Cunningham. 

In continuation of previous work on the simple lignocellulose jute 

(T., 1912, 101, 503), the action of ozone on the more complex 

tissues of the woods has been examined. In the presence of 
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moisture, ozone rapidly attacks the wood substance, producing 
carbon dioxide and acidic substances. Results were given showing 
the production of these per hour from one to twelve hours. As the 
result of oxidation with ozone a considerable proportion of the wood 
is converted into derivatives soluble in water; after twelve hours 
the loss in weight is some 40 per cent. The water-digest contains 
acetic, formic, and other reducing acids, and yields furfuraldehyde. 
Vanillin was not detected. The properties of a wood residue 
obtained after thirty hours’ treatment were given in detail. This 
contained one-half of the furfuraldehyde-yielding groups, but only 
one-third of the methoxyl groupings of the original wood. The 
results are well explained by the formulation of the lignone complex 
given by Cross and Bevan (“ Researches on Cellulose,” III., 104), 
but they do not lend support to the coniferyl alcohol formula 
proposed by Klason. 


Discussion. 


Mr. C. F. Cross desired to state that he had followed these 
investigations, and considered that they established the value of the 
authors’ method as one of progressive constitutional dissection of 
the lignocellulose. With a general verification of the schematic 
formula for lignone in “ Researches on Cellulose,” ITI. (Cross and 
Bevan), the results further weakened the case for the formule 
proposed by Klason and Czapek. 


*79. “The formation of cyclic compounds from derivatives of 
2:2'-ditolyl.” By James Kenner. 


The appearance of a paper by Weitzenbéck (Monatsh., 1913, 34, | 
193) has necessitated publication of results obtained by the author 
in continuation of previous work (Kenner and Turner, T., 1911, 99, 
2101; Kenner, P., 1912, 28, 187). The results obtained have 
rendered the more important derivatives of dibenzocycloheptadiene 
accessible by the usual reactions. 

Thus the hydrazide of dibenzocycloheptadienecarboxylic acid, 
needles, m. p. 176°, has been converted into dibenzocyclohepta- 
dienylurethane, small prisms, m. p. 88°, from which the hydro- 
chloride of 1-amino-3 :5-dibenzo-A3‘5-cycloheptadiene, needles, m. p. 
287°, is obtained by hydrolysis with concentrated hydrochloric acid. 
The amine also results when the oxime of dibenzocycloheptadienone 
is reduced in alcoholic solution with sodium, and has been further 
characterised by its platinichloride, a canary-yellow precipitate, 
m. p. 266°, and its acetyl derivative, needles, m. p. 147°. When 
dibenzocycloheptadienylamine hydrochloride is distilled, it yields 
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3 :5-dibenzo-A!'3:5.cycloheptatriene, the picrate of which forms 
copper-coloured needles, m. p. 137°. 

Further, diethyl 2 :2'-ditolyl-ww!-dicarboxylate, rhombic crystals, 
m. p. 49°, is readily converted in boiling benzene solution under the 
influence of sodium into ethyl 3 :5-dibenzo-A3‘5-cycloheptadien-l-one- 
2-carboxylate ; this compound gives an indigo-blue coloration with 
ferric chloride, and yields a dirty green copper salt, m. p. 253°, 
when its ethereal solution is shaken with aqueous copper acetate 
solution. 

Discussion. 

Mr. Joun H. Curistie suggested that if the two outside 
carboxyl groups of the diphenyltetracarboxylic acid were esterified, 
it might be possible to cause anhydride-formation between the two 
inner carboxyl groups, with formation of a seven-carbon ring 
instead of two five-carbon rings. 

Dr. Kenner, in reply, said his calculation of the strain in the 
dibenzocycloheptadiene ring had only been carried out on the 
assumption that all its carbon atoms were coplanar. Experiments, 
similar to those suggested by the President, had been carried out, 
and were described in the full communication (compare P., 1912, 
28, 187). The various di-ester acids of diphenyltetracarboxylic 
acid were receiving attention, but the experiments in this direction 
were only in their initial stage. 


*80. ‘The new oxide of carbon, mellitic anhydride, and derivatives 
of mellitic acid.” (Preliminary note.) By William John 
Jarrard. 


In view of the preparation of a new oxide of carbon by Hans 
Meyer and Steiner (Ber., 1913, 46, 813) and the statement that 
the results of further work on mellitic acid will shortly be published, 
the following preliminary account of the work done by the author 
on this compound and other derivatives of mellitic acid during the 
past two years was communicated. 

Publication of these results was delayed on account of the some- 
what laborious method of preparing the mellitic acid, by the oxida- 
tion of carbon by nitric acid and potassium chlorate, precipitation 
of the barium salt, and fractional crystallisation of the ammonium 
salt, no commercial source of mellitic acid being then available. 

The two anhydrides of mellitic acid have been obtained by 
methods differing from those used by Hans Meyer and Steiner. 

A dianhydride was obtained by dissolving mellitic acid in fuming 
sulphuric acid (containing 70 per cent. of sulphur trioxide), and 
slowly adding water. The dianhydride is precipitated as a white, 
amorphous, hygroscopic powder, separating from solutions in ether 
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or acetone in crystals containing these solvents. The crystals from 
acetone contain one molecule of acetone of crystallisation, and 
decompose on keeping. This anhydride gives characteristic colour 
reactions when heated with nitrobenzene, naphthalene, or phen- 
anthrene. 

The trianhydride, C,,O,, was prepared by the action of thionyl 
chloride on carefully dried silver mellitate suspended in ether or — 
benzene (Denham, P., 1909, 25, 294). An intermediate compound 
is formed, which is decomposed completely with the elimination of 
sulphur dioxide only after continued boiling. The dianhydride is 
always produced at the same time, probably owing to the formation 
of mellitic acid from the silver mellitate by hydrogen chloride, which 
is retained in thionyl chloride with great persistency. By fractional! 
sublimation of the product of the reaction in a vacuum there may 
be separated the dianhydride, pyromellitic anhydride, and a sub- 
stance which gives the same colour reactions with nitrobenzene, 
naphthalene, and phenanthrene as the oxide prepared by Hans 
Meyer and Steiner, and which acts as the trianhydride of mellitic 
acid on titration with baryta solution. The formation of pyro- 
mellitic anhydride, which probably results from the decomposition 
of the dianhydride, confirms the formula suggested by Hans Meyer 
and Steiner for the latter substance. 

Although sufficient of the pure trianhydride for a complete 
analysis has not yet been obtained, this compound was completely 
identified by the formation of a triethyl ester of mellitic acid (m. p. 
165° with decomposition) by the action of ethyl alcohol on the 
crude substance. Ethyl alcohol does not act very readily on this 
anhydride, the action being complete only after boiling the mixture 
for some time. Methyl alcohol, however, reacts much more readily. 
All the common inorganic salts of this triethyl ester are soluble in — 
water. The sodium, barium, and silver salts have been prepared by 
precipitation in alcoholic solutions and analysed. 

When heated in a vacuum the triethyl ester does not form the 
trianhydride, as might be expected. It melts at 140°, loses one 
molecular proportion of ethyl alcohol, and forms the monoanhydride 
of a diethyl ester of mellitic acid (octahedral crystals from ethyl 
acetate, m. p. 143—144°). On further heating, one molecular pro- 
portion of carbon dioxide is liberated, and an anhydride of a diethy! 
ester of benzenepentacarboxylic acid results (leaflets softening at 
210°, and melting completely at 235°). 

Rhead and Wheeler (T., 1913, 108, 461) have recently brought 
forward evidence that during the combustion of carbon in oxygen, 
an oxide of carbon is formed, which breaks up into carbon monoxide 
and carbon dioxide, and suggest that this compound is similar to 
mellitic acid or its trianhydride. 
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In this connexion it is of interest to note that these gases are 
obtained when the vapours from mellitic acid or the crude 
anhydride are passed through a hot tube in an atmosphere of 
nitrogen free from oxygen. 

The following derivatives of mellitic acid have been prepared, 
and are at present under investigation: the trimethyl ester from 
the trianhydride, the trimethyl triethyl ester (prisms, m. p. 65°), 
the triamide, corresponding with the triethyl and trimethyl] esters, 
and heza-amide (a white, amorphous powder, m. p. above 300°, 
which turns bright blue on exposure to light, but loses this colour 
when placed in darkness). 

The ultraviolet absorption spectra of alcoholic solutions of 
mellitic acid and its hexamethyl and hexaethyl esters have been 
examined at various dilutions. These solutions exhibit strong 
general absorption, but no selective absorption. 


81. “ Synthesis of a methyl tetrose.” (Preliminary note.) 
By Robert Gilmour. 

In view of the fact that no synthesis of a methyl pentose has 
been recorded (with the exception of the recent synthesis by Fischer 
from glucose triacetylbromohydrin, which appeared after the work 
described in this note had been started), it seemed of some import- 
ance to attempt the preparation of such a compound. 

The most suitable material from which to start appeared to be 
the dihydroxyvalerolactone, which had been prepared by Thiele 
(Annalen, 1902, 319, 194) by the oxidation of B-angelicalactone 
with potassium permanganate, and which he considered to possess 


the structure : 
HMe— 
HO:CH 


On the analogy of the sugar lactones this substance ought to- 


yield a methyl tetrose on reduction with sodium amalgam. From 
the product of reduction an osazone was isolated, which proved to 
be a methyl tetrosazone. 

The compound forms yellow, microcrystalline needles, very spar- 
ingly soluble in water or ether, but readily so in alcohol, and melts 
at 140—142°. It must be regarded as the osazone of an inactive 
methyl tetrose. 

Unfortunately, the preparations of the dihydroxyvalerolactone in 
quantity is a laborious and tedious process, and the yield is small. 
It is proposed, however, to carry the synthesis a stage further, in 
order to obtain, if possible, a methyl pentose. The resolution of 
dihydroxyvalerolactone is also contemplated with a view to the 
isolation of the sugars in an optically active condition. 
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82. “Experiments on the Walden inversion. Part IX. Inter- 
conversion of the optically active phenylmethylearbinols.” By 
Alex. McKenzie and George William Clough. 

It was shown that the optically active phenylmethylcarbinols can 
be interconverted according to the scheme: 


(by C,H H 


(by AgeO and (by AgeO and 


water) water) 


H,; 


83. ‘Externally compensated hydroxyhydrazinohydrindene, its 
derivatives and resolution into optically active components.” 
By David Henry Peacock. 


The author has prepared L-hydroxy-2-hydrazinohydrindene, 


>CH-NE-NH,, 


by the action of atin hpiteste on bromohydroxyhydrindene, 
and has resolved it into optically active components with the aid 
of d-tartarie acid. Several salts and derivatives of the externally 
compensated and optically active hydrazine were described. 


84. “Studies in substituted quaternary azonium compounds con- 
taining an asymmetric nitrogen atom. Part I. Resolution of 
phenylmethylethylazonium iodide into optically active com- 
ponents.” By Bawa Kartar Singh. 


The author has prepared externally compensated phenylmethyl- 
ethylazonium iodide, (C,H;)(C,H;)(CHs)(NH,)NI, and has . ob- 
tained salts of the corresponding levorotatory azonium compound 
with the aid of d-camphor-8-sulphonic, d-tartaric, and d-camphoric 
acids. The Lazonium radicle contained in the compounds described 
readily undergoes racemisation. 


85. “ The constitution of allantoin.” By Arthur Walsh Titherley. 


Allantoin, in spite of the accepted unsymmetrical formula (I), 
proposed by Grimaux, functions as a symmetrical compound in 
regard to its alkyl derivatives, and only two methyl derivatives 
(a and 8) appear to be capable of existence. Further, Mendel and 


Dakin (J. Biol. Chem., 1910, 7, 153) pointed out that, in spite of 
the asymmetric carbon atom in formula I, allantoin cannot be 
obtained in an optically active form. The author reconciles these 
and other contradictory features of allantoin with Grimaux’s 
formula by supposing tautomerism, producing the symmetrical ring 
form (II), to come into play: 
NH, CO NH-C(OH)-NH 
| poo <= 
H—-CH-NH 
(I.) 

Such tautomerism involving the wandering of an amidic or 
hydroxylic hydrogen atom in such a way as to produce either an 
open-chain or ring system, is analogous to the “ metoxazone tauto- 
merism ” observed by the author among acyl derivatives of salicyl- 
amide. All the facts relating to allantoin and its derivatives 
appear to be in harmony, with the supposition that formula II 
represents the pseudo-form of allantoin and formula I its normal 
constitution. 


86. “Gossypetin.” By Arthur George Perkin. 


Gossypetin, C,;H,,O, (T., 1899, 75, 826; 1909, 95, 1855, 2181) 
exists as glucoside in the ordinary Indian cotton flower, Gossypium 
herbaceum, in conjunction with quercetin. Gossypetin hexamethyl 
ether, C,sH,O,(OMe),, colourless needles, m. p. 170—172°, can be 
prepared by means of methyl iodide, and when hydrolysed with 
alcoholic potassium hydroxide gives protocatechuic acid dimethyl 
ether and gossypitol tetramethyl ether, CypH 0,4, needles, m. p. 
115—116°. Gossypetin hexaethyl ether, C,,;H,O,(OEt),, m. p. 
144—-146°, in a similar manner gives protocatechuic acid diethyl 
ether and gossypitol tetraethyl ether, C,gH,O,, m. p. 110—111°. 
The latter yields the oxime, C,,H;,;0,N, m. p. 127—129°, with 
permanganate an acid, C,,H,,0,, m. p. 154—155°, probably 
hydrozytriethorybenzeneglyozylic acid, and there is little doubt 
that it possesses the constitution HO-C,H(OEt),-CO-CH,-OEt. 

With alcoholic pbenzoquinone, or by alkaline oxidation, 
gossypetin gives gossypitone, C,;H,Og, dull red, microscopic needles, 
soluble in dilute alkali with a blue colour, and this reaction also 
occurs during the dyeing operation when mordanted wool is 
employed. Gossypitone is a quinone, and with sulphurous acid is 
reconverted into gossypetin, but is not identical with the quercetone 
described by Nierenstein and Wheldale (Ber., 1911, 44, 3487). 
Whether gossypitone is to be regarded as an “anthocyanin” (com- 
pare Wheldale, Proc. Roy. Soc., 1909, B, 81, 44), and indirectly 
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responsible for the red of the cotton petal (such as that of 
G. arboreum), is considered uncertain, although a reddish-violet, 
crystalline compound can be obtained from the gossypetin glucoside. 
To gossypetin the constitution of an hexahydroxyfiavone isomeric 
with myricetin and quercetagetin (T., 1913, 108, 212) is assigned : 


OH 


but as in the case of the latter colouring matter the position of the 
hydroxyls in the tetrahydroxybenzene nucleus remains undecided. 


87. “The alleged permeability of glass to halogen vapours.” 
By James Brierley Firth. 


Landolt (Zeitsch. physikal. Chem., 1906, 55, 589), in his experi- 
ments on the conservation of weight in chemical reactions, always 
obtained a slight loss. He concludes that this loss may be due to 
the escape of vapours through the walls of the containing vessel. 

In later experiments (Sitzwngsber. K. Akad. Berlin, 1908, 354) 
he shows that the loss may be due to the development of heat, 
causing a change in the amount of water condensed on the sides 
of the vessels, and also a slight change in volume of the vessel due 
to change of temperature and pressure. After making these 
allowances, Landolt concludes that there is no loss of weight during 
chemical reaction. 

Zengelis (Zeitsch. physikal. Chem., 1909, 65, 341) describes 
experiments, from which he concludes that various vapours can 
readily pass through glass. He took a series of air-tight flasks, 
sealed with paraffin, containing respectively chlorine, bromine, and 
iodine; on the outside of these flasks a piece of silver foil was fixed, 
and then enclosed in separate air-tight vessels. The silver was found 
to be distinctly attacked after the following periods: (a) chlorine, 
50 days; (b) bromine, 50 days; (c) iodine, 3 days. 

The effect was more rapid when the outer vessel was exhausted. 

Zengelis concludes that in Landolt’s experiments there is always 
a real loss of weight, and explains the loss as being due to the 
escape of the various vapours through the walls of the containing 
vessel, 

Stock and Heyneman (Ber., 1909, 42, 1800) were unable, in the 
case of iodine, to confirm Zengelis’s results even after three months. 

Zengelis (Zeitsch. physikal. Chem., 1910, 72, 425) repeated his 
experiments, and endeavoured to determine the loss in weight, but 
his results were irregular, 


: 


The author has endeavoured to repeat Zengelis’s experiments 
with a somewhat modified form of apparatus (sce 
Fig.). It consists essentially of a thin bulb A, which 
: contains the halogen, and an outer jacket, which 
contains a piece of bright, clean, silver foil, B, held 
in position by constriction C. The whole apparatus 

7 ‘ was made from ordinary soft glass tubing. 

The conditions of experiment were varied as 
follows: (1) Outer and inner tubes full of air at 
atmospheric pressure, and at the room temperature; 
(2) outer tube vacuous, the inner tube as in (1); 
(3) inner tube vacuous, the outer tube as in (1); 
(4) outer and inner tubes vacuous. 

Bulb A contained in one series a small quantity 
of pure iodine, and in a second series pure bromine. 
A number of pieces of apparatus, as described above, 
were made, and allowed to remain at room tempera- 
ture. They were carefully examined periodically, 
and after a period of two years there was not the 
slightest indication of the presence of any silver 
haloid on the surface of the silver. 

Another series of experiments was made, in which 
the tubes were heated for a period of fifty days at 
360°, and then allowed to remain for two years, 

* and in this case also no halogen had penetrated the 
lass. 
; The above experiments show that ordinary glass 
is not permeable to the vapours of iodine and bromine 
at 360° after fifty days, and after two years at the ordinary 
temperature. 


88. ‘Preparation of amine nitrites.” 
By Paiichafian Neogi. 


In continuation of the author’s work on the isolation of ammonium 
nitrite (Neogi and Adhicory, T., 1911, 99, 116) and coniinium 
nitrite (Neogi, T., 1912, 101, 1608) from mixtures of the hydro- 
chlorides of the bases and sodium or potassium nitrite, the following 
nitrites have been prepared in a similar manner: benzylammonium 
nitrite, methylammonium nitrite, ethylammonium nitrite, dimethyl- 
ammonium nitrite, piperidinium nitrite, diethylammonium nitrite, 
trimethylammonium nitrite, triethylammonium nitrite. The 
general method of preparation consists in steam distillation in a 
vacuum. In the case of those nitrites, however, which sublime in 
a@ vacuum when heated, they have been prepared by vacuum 
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sublimation also. The actual isolation of these amine nitrites from 
mixtures of their hydrochlorides and alkali nitrites amply confirms 
the theory advanced by the author (P., 1911, 27, 242; T., 1912, 
101, 1610) that an amine nitrite is an intermediate compound in 
the well-known reaction between nitrous acid and the primary, 
secondary, and tertiary amines, the purely aromatic amines being 
excepted. 


89. “A criticism of some recent viscosity investigations.” 
By Eugene C. Bingham. 


The use of viscometers of the Ostwald type for measuring the 
viscosity of liquids where the viscosities extend over a considerable 
range of values has led observers to unsatisfactory results. The 
reason is that in this form of apparatus the pressure is not variable 
at will, and therefore the neglected kinetic energy correction 
becomes very large with very fluid substances; with more viscous 
substances the time of flow is inconveniently great, and, as a result 
of the sluggish flow, the danger of partial clogging of the capillary 
becomes imminent. The prevalent idea that a kinetic energy 
correction is not applicable to viscometers of the Ostwald type is 
erroneous. 

In interpreting the results of viscosity measurements, the old 
assumption is still being made without supporting evidence that 
the viscosities of homogeneous mixtures of liquids are additive. 
Since this omission is made in the face of abundant evidence that 
fluidities—and therefore necessarily not viscosities—are additive, 
the subsequent’ reasoning loses its cogency. 


90. “ Cyanogen and cyanogen bromide.” 
By Augustus Edward Dixon and John Taylor. 


Although cyanogen bromide is not ionised by water, its aqueous 
solution reacts with a number of ionised substances. In most cases 
(if not in all) the primary change is due to combination of the 
cyanogen with the more electropositive ion, the bromine taking the 
less electropositive; secondary action, however, may occur amongst 
the products. These phenomena may be explained by the supposi- 
tion that additive compounds are first produced by union of the 
ions, M and X, with the unsaturated carbon atom, the less electro- 
positive, X, taking up the syn-position with respect to the bromine, 


thus: 
N-Brt MxX= ‘Br? 


whereupon, decomposition follows, into M-CN+X-Br. The latter: 
may now act on the cyanide, or other attackable material present 
(including sometimes MX itself), or may decompose; for example, 
with alkali hydroxide, cyanide and hypobromite are formed; these 
react, yielding cyanate and bromide; but if carbamide is present 
the hypobromite attacks it, and nitrogen escapes. 

With hydrogen sulphide, if much free hydrochloric acid is 
present, the products are hydrogen cyanide, hydrobromic acid, and 


sulphur: 


—> HON+HSBr —> HCN+HBr+S8. 


In the absence of free acid, much thiocyanic acid is formed, 
probably through the change HCN+ HSBr=HSCN+HBr. With 
sodium thiosulphate a complex reaction occurs, which is thus 
explained : 

—> NaCN + Na0-80,-SBr 


and NaO-SO,°SBr+ NaBr. The cyanide 
now reacts with the tetrathionate, producing sulphite, sulphate, and 
thiocyanate. 

Thiocarbamide and cyanogen bromide, in the presence of sodium 
hydrogen carbonate, yield thiocyanate, bromide, and cyanamide; 
but in presence of a strong acid give hydrogen cyanide, hydrobromic 
acid, and a salt of formamidine disulphide. 

For cyanogen the authors suggest, as preferable to the formula, 


N:C-C:iN, usually adopted, the ring formula, f-t. 


91. “The spectroscopic investigation of the carbinol-ammonium base 
isomerism. Part II. Derivatives of cinnamylidene-p-toluidine.”’ 


By Charles Kenneth Tinkler. 


The action of methyl iodide and of methyl sulphate on 
cinnamylidene-p-toluidine has been investigated with a view to 
the preparation of a stable quaternary salt of an azomethine base. 
Additive compounds were obtained, but on crystallisation from 
alcohol the corresponding hydriodide and methyl hydrogen sulphate 
were obtained. These additive compounds are decomposed by water, 
soluble base, or soluble cyanide, and in this respect resemble the 
methiodide and ethiodide of benzylidene-p-toluidine described by 
Hantzsch and Schwab (Ber., 1901, 34, 837). 

The ultra-violet absorption spectra of alcoholic solutions of the 
quaternary salts of cinnamylidene-p-toluidine containing soluble 
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base or cyanide are in agreement with those of the parent base, 
and are quite distinct from those of a-p-toluidino-y-phenylisocrotono- 
nitrile) CHPh:CH-CH(CN):NH-C,H,Me, with which they would 
be in agreement if a y-base or cyanide were produced. 

The salts of cinnamylidene-p-toluidine are much darker in colour 
than the parent base, and in this respect resemble the hydrochlorides 
of azomethine bases described~by F. G. Pope and Fleming (T., 1908, 
93, 1904) and by F. J. Moore and co-workers (J. Amer. Chem. Soc., 
1908, 30, 394, etc.). These investigators assign a quinonoid con- 
stitution to these salts. It will be observed that by assigning such 
a constitution to cinnamylidene-p-toluidine methiodide (I), the non- 
formation of a carbinol (II) from this substance would be readily 
explained : 


Ph:CH:CHMe:N: the 
CH e 


(1I.) 
Cinnamylidene-p-toluidine (m. p. 83°) was prepared in the 
usual manner. The hydrochloride (m. p. 188—190°), hydro- 
bromide (m. p. 206°), hydriodide (m. p. 183°), nitrate, hydrogen 
sulphate (m. p. 193°), and methosulphate (m. p. 205°) were prepared 
for investigation in connexion with Hantzsch’s theory of chromo- 
isomerism (Ber., 1911, 44, 1783). 
a-p-T'oluidino-y-phenylisocrotononitrile (m. p. 119°) was prepared 
by the condensation of cinnamaldehydecyanohydrin and p-toluidine, 
and also by the action of anhydrous hydrogen cyanide on 
cinnamylidene-p-toluidine. 


92. “The influence of colloids and fine suspensions on the solubility 
of gases in water. Part III. Solubility of carbon dioxide at 
pressures lower than atmospheric.” By Alexander Findlay 
and Thomas Williams. 


The solubility of carbon dioxide in solutions of ferric hydroxide, 
dextrin, starch, gelatin, egg-albumen, and silicic acid, and in 
presence of suspensions of silica and of charcoal, has been deter- 
mined at 25° for the range of pressure from 250 mm. to 760 mm. 
of mercury. General confirmation of Findlay and Creighton’s 
results (T., 1910, 97, 536) has been obtained, and it was also shown 
that the solubility of carbon dioxide in colloidal solutions is 
relatively high at low pressures, and that it diminishes with 
increasing pressure either to a constant value, or to a minimum 
value, after which the solubility increases again with rising pressure. 


| | 
| 
| 


98. ‘‘ Quinonoid addition as the mechanism of dyestuff formation.” 
By Arthur George Green. 


The following generalisation correlates a large number of well- 
known facts, and affords a ready explanation of the ease’with which 
many very complex dyestuffs are produced. 

1. All quinones and quinone-like compounds, by reason of their 
high degree of “unsaturation,” exhibit a great attraction for 
hydrogen or equivalent groups, by the assumption of which they 
can pass into more saturated compounds. 

2. A very large proportion of dyestuff syntheses and the indi- 
vidual steps in such syntheses may be represented as consisting in 
the linking up of molecules brought about through the attractive 
forces of quinonoid groups. 

3. Such reactions may occur in two ways, namely: 

(a) Direct Addition: 


x 
ol + HR or | 
\ 


(6) Indirect Addition : 
XH 


: 

A\R 
() (or + BR } Ri 
\ 

x XH 


4. In the presence of an oxidising agent, such as chromic acid, 
atmospheric oxygen, nitrobenzene, or another quinonoid compound, 
the above additive products may be again converted into quinonoid 
derivatives, 


x 

which under suitable conditions are ready to react again in the same 
way as before. Such alternate additions and reoxidisations may 
occur several times in succession, thus producing very complex 


molecular structures, such as those in the induline and aniline-black 
series. 
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94. “Sodium iodide with acetone of crystallisation.’ 
By Kathleen Shipsey and Emil Alphonse Werner. 


When anhydrous sodium iodide is dissolved in warm acetone, 
the solution on cooling, and after remaining for a short time, 
furnishes large, glassy, elongated prisms, which have the com- 
position NaI,3C,;H,O. The crystals effloresce immediately after 
removal from the solution, and rapidly lose all the acetone on 
exposure to the air. A specimen of the crystals rapidly drained 
off from the mother liquor gave the following results: 


Loss on exposure to dry air=55°2. Found, I=38'91. 
NaI,3C,H,O requires C;H,O=53'7 ; I=39°19 per cent. 


When ordinary acetone (b. p. 56—57°) is used, the crystals that 
are deposited have a brownish-pink colour, which is only partly due 
to free iodine, only a very faint colour being produced with a fresh 
starch solution. 

From pure acetone the compound separates in colourless crystals, 
which assume a pale yellowish-brown colour after remaining in the 
liquid for twenty-four hours. The existence of this compound was 
noticed during the employment of a solution of sodium iodide in 
acetone for the preparation of certain iodo-derivatives. 

Quite recently Marsh and Rhymes (P., 1913, 29, 62) have 
described some double salts containing the iodides of potassium, 
ammonium, rubidium, and lithium with acetone of crystallisation, 
but curiously enough, no compound containing sodium iodide is 
referred to, whilst neither potassium nor ammonium iodides have 
yielded a compound under the same simple conditions as the sodium 
salt. 

No compound was obtained when sodium iodide was dissolved in 
methyl ethyl ketone, acetylacetone, or ethyl acetoacetate. 

A preliminary expériment has shown that when the compound 
Nal,3C,H,O, prepared from commercial acetone, is heated on the 
water-bath, it gives a distillate of acetone which is devoid of any 
reducing action on a solution of potassium permanganate. The 
preparation of chemically pure acetone in a simple manner by the 
aid of this compound is being examined. 


95. “Denitrification the result of enzyme action.” (Preliminary 
note.) By William Hulme. 
A fluorescent, denitrifying organism, from contact-bed slurry, 
Was grown in nitrate-broth, and after several days the whole was 
filtered through a Chamberland filter into a sterilised bottle. This 


| 
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filtrate, the sterility of which was checked by plate culture, was 
then tested for enzyme action as follows. 

Three tubes, containing equal quantities of sterile nitrate-broth, 
were treated with equal quantities of the above filtrate (containing 
nitrite) and respectively (a) left untreated, (>) boiled, (c) treated 
with toluene. After remaining at 37° for some hours; the ratio 
of nitrite present was found to be a: 6: e=2:1: 2. 

The action of ‘the “enzyme” free from nitrite was then investi- 
~ gated. Nitrate-broth was inoculated, ani, after some days, was 
filtered through a Chamberland filter, as above. The filtrate was 
then precipitated with an excess of absolute alcohol and sodium 
chloride, the precipitate washed with absolute alcohol, and finally 
dissolved in distilled water. Equal quantities of this solution were 
added to 1 per cent. potassium nitrate solution; and the resulting 
nitrite production, after some hours, was as follows: 

(a) 1 per cent. potassium nitrate solution alone 
(5) Enzyme solution alone 


(c) 1 percent. potassium nitrate solution + enzyme solution Very strong 
(a) (boiled)... Strong 


These results seem to show that denitrification is the result of 
enzyme action, and the whole question is now undergoing complete 
investigation. 


96. “ Allylamine derivatives: the identification of proline o 
By Wilhelm Gluud. 


Some derivatives of allylamine have been studied as to their 
capacity of yielding pyrrole compounds. Oxalylmonoallylamine 
proved to be a good material for this purpose, readily furnishing 
oily products containing pyrrole compounds. It was prepared from 
ethyl oxalate and hydrolysis of the ester thus obtained, the inter- 
action of oxalic acid and allylthiocarbimide not giving a sufficient 
yield of oxalylmonoallylamine. 

Allylglycine was prepared from chloroacetamide and allylamine, 
and the allylamine hydrochloride removed with baryta and lead 
oxide. The copper salt was prepared in order to find out whether 
it can easily be distinguished from the corresponding salt of proline 
having the same empirical formula. It was found to be very similar 
to the copper salt of proline, but, unlike the latter, is anhydrous, 
so that the usual method of identifying the proline salt by estimation 
of water and copper is sufficient to distinguish it from the copper 
salt of allylglycine. 
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97. “Solubilities of salts of ammonium bases in water and in 
chloroform. Part I. Solubility as a constitutive property.” 
By Cyril James Peddle and William Ernest Stephen Turner. 


With the ebject of testing whether any relationships exist 
between chemical composition and solubility, and between solubility 
and other physical properties, determinations have been made at 
the common temperature of 25° of the solubilities of twenty-four 
salts of ammonium bases in water, and of twenty-two of them in 
chloroform, The salts included chlorides, bromides, and iodides 
derived from amines related in such a way as to make a comparison 
possible, both of homologues and of isomeric substances; whilst the 
two solvents were of quite different types, the one an ionising, the 
other a neutral, medium. 

It was shown that the substitution of organic radicles for hydrogen 
in an ammonium salt increases the solubility both in water and in 
chloroform, the increase being very great for alkyl radicles, but 
much smaller for aromatic. Chloroform was found an exceptionally 
good solvent for these salts. 

On the whole, solubility in water decreases with increase in the 
mass of the substance ; in chloroform, on the other hand, it increases. 
It was further shown that beyond a probable additive relationship 
between the solubilities in water of salts derived from the amines, 
the property is a highly characteristic one. 

The effect of the relative molecular states of solvent and solute, 
as also of their respective dielectric constants, was also discussed. 


ADDITIONS TO THE LIBRARY. 


I. Donations. 


Accum, Fredrick. Culinary chemistry, exhibiting the scientific 
principles of cookery, with concise instructions for preparing good and 
wholesome ... alimentary substances employed in Domestic Economy, 
with observations on the chemical condition and nutritive qualities of 
different kinds of food. London 1821. ill. pp. xxiii+356. (Reference.) 
From Dr. Alexander Scott, F.R.S. 
Chemical News, The. General Index to the Chemical News, Vols. 1 
to 100. London 1913. pp. iv+712. £2 net. (Reference.) 
From Sir William Crookes, O.M., F.R.S., 
Agricola, Georgius. De Re Metallica. Translated from the first 
Latin edition of 1556 with biographical introduction, annotations and 
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appendices upon the development of mining methods, metallurgical 
processes, geology, mineralogy «& mining law from the earliest times 
to the 16th century. By Herbert Clark Hoover and Low Henry 


Hoover. London 1912. pp. [iv]+xxxi+640. ill. (Reference.) 
From Lewis T. Wright, Esq. 


Il. By Purchase. 


Eisenlohr, Fritz. Spektrochemie organischer Verbindungen. Mole- 
kularrefraktion und -di-persion, Stuttgart 1912. pp. viii +223. 
M.7.—. (Reed. 13/2/13.) 

Euler, Hans. General chemistry of the enzymes. Translated by 
Thomas Henry Pope. New York 1912. pp. ix+323. 128. 6d. net. 
(Reed, 13/2/13.) 

Knecht, Zdmund, and Fothergill, James Best. The principles and 
practice of textile printing. London 1912. pp. xvi+615. ill. 
£1 16s, Od. net. (Reed. 13/2/13.) 


At the next Ordinary Scientific Meeting on Thursday, April 17th, 
1913, at 8.30 p.m., the following papers will be communicated : 


“ Action of tartaric acid on tin in the presence of oxygen.” By 


A. Chaston Chapman. 

“Reaction between ferric salts and thiocyanates.” By J. C. 
Philip and A. Bramley. 

“ Preparation of pure bromine.” By A. Scott. 

“ Preparation of conductivity water.” By R. Bourdillon. 

“Constitution of the anhydro-bases derived from tetrahydro- 
berberine alkyl hydroxides.” By F. L. Pyman. 

“ Application of Hofmann’s reaction to dialkylacetamides.” By 
F. L. Pyman. 

“ Derivatives of o-xylene.” By J. L. Simonsen, 

“ Synthetical production of derivatives of dinaphthanthracene.” 
By W. H. Mills and M. Mills. 


B. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.k., AND BUNGAY, SUFFOLK. 
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PROCEEDINGS 


CHEMICAL SOCIETY. 


Vol. 29. 


No. 414. 


Thursday, April 17th, 1913, at 8.30 p.m., Professor W. H. PErxin, 
LL.D., F.R.S., President, in the Chair. 


The PresipEnt referred to the death on March 3rd of Mr. Frank 
Standish Findon, who was elected a Fellow on May 4th, 1905. 


It was announced : 


(1) That the van’t Hoff Memorial Lecture will be delivered by 
Professor James Walker, F.R.S., on Thursday, May 22nd, 1913, 
at 8.30 p.m. 

(2) That the Council has appointed the following Committees for 
the year 1913-14: 

Finance Committee: Messrs. E. G. Hooper, G. T. Moody, Sir 
Edward Thorpe, Sir William Tilden, and the Officers. 

House Committee: Messrs. Horace T. Brown, W. R. Dunstan, 
R. Messel, J. E. Reynolds, J. M. Thomson, Sir Edward Thorpe, Sir 
William Tilden, and the Officers. 

Library Committee: Messrs. B. Dyer, W. Gowland, A. Harden, 
J. T. Hewitt, C. A. Keane, A. R. Ling, T. M. Lowry, R. Meldola, 
E. J. Mills, J. M. Thomson (chairman), Sir William Tilden, 
J. A. Voelcker, the Editor, and the Officers. 

Publication Committee: Messrs. H. B. Baker, J. N. Collie, 
F. G. Donnan, B. Dyer, M. O. Forster, T. M. Lowry, A. McKenzie, 
F. B. Power, and the Officers. 
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Research Fund Committee: Messrs. H. B. Baker, W. R. Bousfield, 
Horace T. Brown, J. N. Collie, H. B. Dixon, J. J. Dobbie, 
M. O. Forster, P. F. Frankland, A. Liversidge, W. J. Pope, and 
the Officers. 


Messrs. R. B. Bourdillon, Thomas J. Kirkland, J. E. Barbary, 
E. K. Rideal, J. W. Smith, V. Steele, and C. E. Cooke were formally 
admitted Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 


William Love Biggart, Rossarden, Kilmacolm, Renfrewshire. 

Ghulam Ali Mahamadi, B.A., Elliehpur, Berar, India. 

Ralph Richard Oliver, c/o Messrs. The Southern Fibre Co., 
Portsmouth, Va., U.S.A. 

Ernest John Wilson, M.A., Osborne House, Wisbech. 


Certificates have been authorised by the Council for presentation 
pe ballot under Bye-law I (3) in favour of Messrs. : 


Hilton Ira Jones, Dakota Wesleyan University, Dakota, U.S.A. 

Kali Prosonuo Rai, 147, Baranoshee Ghose Street, Calcutta. 

Cornelius Williams, School of Agriculture, Cedara, Natal, South 
Africa. 


Of the following papers, those marked * were read: 


*98. “The action of tartaric acid on tin in the presence of oxygen.” 
By Alfred Chaston Chapman. 


When tin is partly immersed in a 5 per cent. aqueous solution 
of tartaric acid, no action occurs unless air is present. In these 
circumstances oxidation takes place at the surface of the liquid, 
and stannous tartrate is formed. If the action is allowed to 
proceed at the ordinary temperature, well-formed crystals slowly 
separate, the solutions in the case of the author’s experiments having 
been allowed to remain undisturbed for three years. Contrary to 
existing statements, stannous tartrate readily undergoes dissociation 
even in the presence of tartaric acid, yielding under some con- 
ditions a colloidal solution. In the presence of a restricted 
supply of oxygen the stannous oxide undergoes slow oxidation, 
forming a brown-coloured, colloidal solution, which may contain 
as much as 6 per cent. of tin, and which, when heated with 
free exposure to the air, becomes converted into a bluish-white, 
colloidal liquid containing hydrated stannic oxide. The brown- 
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coloured solution evidently contains an oxide of tin intermediate 
between stannous and stannic oxides—probably the sesquioxide, 
the existence of which, on theoretical grounds, is very probable, 
and which has been referred to by several observers. That the 
oxide in question is not a molecular compound of stannous and 
stannic oxides is rendered probable by the fact that the brown 
colour is developed in solutions containing as much as 20 per cent. 
of sulphuric acid. Attempts to isolate the intermediate oxide and 
to prepare a tin alum have not been successful up to the present. 


Discussion. 


Mr. F. P. Wortey asked if the author had thought of employing 
other oxidising agents, such as hydrogen peroxide, in place of 
atmospheric oxygen. The latter obviously acted as depolariser, 
uniting with the hydrogen of the acid to form water, thus supplying 
sufficient energy to make the interaction exothermic. 

Mr. Carman said that the conditions under which the coloured 
oxide was formed, and the fact that similarly coloured solutions 
could be obtained in the presence of 20 per cent. sulphuric acid, 
rendered it, in his opinion, exceedingly probable that the oxide was 
a definite oxide—probably the sesquioxide—and not a combination 
of two oxides. The precise causes leading to the formation of the 
colloidal condition were often very difficult to determine, and he 
had not been able to ascertain why the stannous hydroxide assumed 
a colloidal state in some cases and not in others. The crystals 
formed in these experiments consisted of pure stannous tartrate, 
and there was no evidence that the OH-groups had been attacked. 
The effect of hydrogen peroxide and permanganate had not been 
tried. Only two experimental bottles had been kept in the dark, 
and in neither case had there been any action on the tin, but this 
might quite well have been due to the fact thet i in these bottles the 
corks were air-tight. 


*99. “The reaction between ferric salts and thiocyanates.” 
By James Charles Philip and Arthur Bramley. 


it has been observed by various workers that the colour of the 
red solution obtained by mixing a ferric salt and a thiocyanate 
gradually diminishes in intensity. This is associated with the 
progressive reduction of the ferric iron to the ferrous condition, 
and the present investigation deals with (1) the products of the 
reaction, (2) the velocity of the reduction, as this is affected by 
altering the concentration, temperature, and other factors. 

Corresponding with the reduction of the iron, there is an oxida- 


y 
n 
h ‘ 
yn 
se 
d, 
to 
ly 
ng 
to 
on 
ed 
yn, 
sin 
ith 
te, 


124 


tion of thiocyanic acid, the sulphur appearing as sulphuric acid, and 
the carbon as carbon dioxide, whilst the nitrogen of the oxidised 
acid is converted, partly at least, into ammonia, 

The velocity of reduction of the ferric iron is quite appreciable 
at the ordinary temperature, and increases rapidly as the tempera- 
ture rises. At a given temperature the change is very much slower 
when ferric salt is in excess than when thiocyanate is in excess. In 
the latter case addition of acid retards the reaction to a notable 


extent. 


*100. “The preparation of pure bromine.” 
By Alexander Scott. 


The author recommends as the source of the purest bromine 
commercial potassium bromide, which has been boiled with small 
quantities of bromine water in order to eliminate any trace of 
iodine which may be present. The bromide, after recovery from 
the solution, should be fused with potassium dichromate in quantity 
somewhat less than that required for the liberation of all the 
bromine on treatment with sulphuric acid. The bromine thus 
obtained is free from chlorine, iodine, and all organic compounds. 

The bromine of commerce may be completely freed from the other 
halogens by shaking it with small quantities of pure sodium 
hydroxide solution, when the chlorine is removed as chloride and 
the iodine as iodate. 

It is easy to detect 1 part of iodine in 100,000 of bromine in 
this way by means of nitrosulphonic acid and chloroform, using 
only 10 cubic centimetres of bromine. 

A simple form of apparatus, entirely of glass, was shown for the 
distillation of large quantities of bromine and similar substances 
without any inconvenience. 


*101. “The preparation of conductivity water.” 
By Robert Bourdillon. 


Most of the methods hitherto described for preparing conduc- 
tivity water produce water of a conductivity of 0°7 gemmho or more. 
A still has been made which gives seven or eight litres of water of a 
conductivity below 0°2 gemmho by a single distillation from tap 
water. The essential features are a large copper boiler, a spray 
trap consisting of a spiral coil of copper tubing, a condenser made 
of a vertical tin tube up which a current of purified air is passed, 
and the addition of a little potassium hydrogen sulphate to the water 
in the boiler. It is also found that by the use of an air-tight 
electrolytic cell, water of a conductivity of less than 0°2 gemmho 
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can be kept with only a very slow rise of conductivity, so that very 
dilute solutions can be studied accurately. 


Discussion. 


Mr. Bourp11Lon said, in reply to Prof. Baker, that the copper 
coil and trap described were loosely jacketed with cotton waste and 
boiler felt, but, in spite of this protection, about one-sixth of the 
steam from the boiler was condensed there. 


*102. “The constitution of the anhydro-bases derived from tetra- 
hydroberberine alkyl hydroxides.” By Frank Lee Pyman. 


The formation of anhydro-bases by the dehydration of tetrahydro- 
berberine and /canadine (/-tetrahydroberberine) methohydroxides 
has been investigated. It was shown that in the former case two, 
and in the latter three, isomeric anhydro-bases are formed. As a 
result of the experimental data and theoretical considerations, it 
was concluded that the formation of the anhydro-bases may be 
explained by the following scheme: 


cH, GH, 


Base A. 


A 
NM CH. NM CH 
H,U OH CH, H,C OH CH, 
Canadine metho- 
hydroxide. 
| 
NM NM 
Base active). B (optically inactive). 


The views of Voss and Gadamer (Arch. Pharm., 1910, 248, 43) 
and of McDavid, Perkin, and Robinson (T., 1912, 101, 1208) with 
regard to the constitution of the anhydro-bases derived from tetra- 
hydroberberine alkyl hydroxides were discussed. 
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108. “The application of Hofmann’s reaction to dialkylacetamides.” 
By Frank Lee Pyman. 


It was shown that the dialkylacetamides—in particular dipropyl- 
acetamide—do not behave precisely similarly to the normal aliphatic 
acid amides (compare Hofmann, Ber., 1882, 15, 407, 752, 762; 
1884, 17, 1406, 1920) in respect of their behaviour to bromine and 
alkali. 

Thus diethyl- and dipropyl-acetobromoamides are readily obtained 
in a crystalline form, whilst the bromoamides of the acids of the 
normal aliphatic series higher than propionic acid cannot be so 
isolated. 

Dipropylacetobromoamide when treated with an excess of aqueous 
sodium hydroxide gives 5-aminoheptane in a yield amounting to 
84 per cent. of the theoretical, whilst its isomeride, n-octoamide, 
under similar conditions yields only 30 per cent. of the theoretical 
quantity of n-heptylamine. 

Normal aliphatic acid amides (2 mols.) when treated with bromine 
(1 mol.) and aqueous alkali hydroxides give acylalkylcarbamides in 
excellent yield: 

2R:CO-NH, + Br, + 2KOH= 

+ 2KBr + 2H,0, 
but the dialkylacetamides, higher than isobutyramide, yield little or 
no acylalkylearbamide, the corresponding dialkylcarbamide, for 
instance, s-di-8-heptylcarbamide in the case of dipropylacetamide, 
being obtained. 

The behaviour of dialkylacetamides thus resembles more closely 
that of phenylcarbimide than that of the normal aliphatic acid 
amides. 


104. “ Derivatives of o-xylene.” By John Lionel Simonsen. 


A full account was given of work which has already been briefly 
mentioned (P., 1913, 29, 26). The following substances were 
described: 3-nitro-o-xylene-5-sul phonic acid, 3-0-xylidine-5-sul phonic 
acid, 3-nitro-o-rylene-4-sulphonic acid, 3-0-xylidine-4-sulphonic acid, 
acid, 4-0-xylidine-5-sulphonic acid, 
3-0-vylidine-6-sulphonic acid, and 4-o-xylidine-6-sulphonic acid. 


105. “ Synthetical production of derivatives of dinaphthanthracene.” 
By William Hobson Mills and Mildred Miils. 


In connexion with their recent communication on this subject 
(T., 1912, 101, 2194) the authors overlooked a paper by Dr, Ernst 
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Philippi, “ Ueber eine Synthese von linearen Diphthaloylbenzol” 
(Monatsh., 1911, 32, 631), in which is described the preparation of 
dibenzoylisophthalic acid, dibenzoylterephthalic acid, and di- 
naphthanthradiquinone by the same methods as were employed by 
them. The authors greatly regret their oversight. 


106. “The alcohols of the hydroaromatic and terpene series.” 
(Preliminary note.) By Robert Howson Pickard, William 
Lewcock, and Joseph Yates. 


The methods adopted for the isolation and purification of the 
borneols and isoborneols (T., 1907, 91, 1973) and of the menthols 
(ibid., 1912, 101, 109) have been applied to fenchyl alcohol and 
isopulegol. 

The reduction of d-fenchone by means of sodium in moist ethereal 
solution yields /-fenchyl alcohol, very little (if any) of the other 
possible isomeride being formed. This alcohol, by purification of 
the hydrogen phthalate, has now been obtained with a higher 
rotatory power than that stated in the literature. The successive 
fractionations of the magnesium and cinchonine (m. p. 174°) 
salts of this ester yield a hydrogen phthalate (m. p. 147° with 
[a], +22°4° in chloroform), which, when hydrolysed, gives /-fenchyl 
alcohol with —15°5°. 

Tiemann (Ber., 1896, 29, 914) prepared isopulegol with [a],, —2°9° 
from the condensation products of citronellaldehyde. His work 
has been repeated, and from these products one of the theoretically 
possible isopulegols has been isolated in a pure state. This has a 
specific rotatory power [a]>” — 22°2°, and forms a hydrogen phthalate, 
which melts at 106°, has [a], —18°7° in chloroform, and forms a 
magnesium salt, melting at 115° with [a], +14°1° in ethyl alcohol, 
and a strychnine salt, melting at 205° with [a], —17°1 in chloro- 
form: 

The application of these methods to the isolation in a pure state 
of the tertiary alcohols has been hindered by the difficulty of 
preparing their acid esters. The interaction at (say) 110° or above 
of equivalent amounts of such alcohols and acid anhydrides 
(phthalic, succinic, or camphoric) leads to the dehydration of the 
alcohols. It has, however, now been found that the long-continued 
action at temperatures below 100° of the anhydrides on an excess 
of the alcohols gives ‘good yields of the desired acid esters. In this 
manner optically inactive terpineol has been converted into its 
esters. The hydrogen phthalate melts at 117° and the hydrogen 
succinate at 45°, whilst both esters form crystalline salts with the 
commoner alkaloids. 


@ 
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107. “A new variety of manna and a note on the melting point of 
duicitol.” By John Ralph Furlong and Lawrence Eversley 
Campbell. 


A specimen of leaves and twigs partly covered with a white 
incrustation (“manna”) was received recently at the Imperial 
Institute from Mr. C. N. B. Venables, North Western Rhodesia. 
The plant was identified at the Royal Botanic Gardens, Kew, as a 
Gymnosporia, sp., probably G. deflera, Sprague. 

The incrustation had a slightly sweet taste, and was for the most 
part evenly deposited. It could be easily separated from the leaves 
and twigs, and contained 4°9 per cent. of moisture. On dissolving 
the manna in a small quantity of hot water and adding alcohol to 
the filtered solution, a crystalline substance separated in highly 
lustrous prisms melting at 183° (uncorr.) and 188° (corr.). This 
substance was optically inactive, even in the presence of borax, and 
did not reduce Fehling’s solution either before or after heating 
with dilute acid. On oxidation with nitric acid it yielded mucic 
acid, and on acetylation gave a hexa-acetyl derivative melting at 
171° (corr.). These results prove that the crystalline substance 
is dulcitol; it was isolated to the extent of 54 per cent. of the 
weight of manna used. 

The residue of the manna after the removal of the dulcitol was a 
pale brown, sweet, gummy material, which reduced Fehling’s solu- 
tion, and gave indications of the presence of a furfuraldehyde- 
yielding complex. It contained 64 per cent. of reducing sugar, 
calculated as dextrose, and after heating with dilute acids yielded 
reducing sugar equivalent to 6°6 per cent. of sucrose, these two 
figures being expressed on the original manna. The residue could 
not be further examined owing to the small quantity available. 

Some confusion appears to exist in the literature as to the melting 
point of dulcitol; for example, Beilstein, Abderhalden, Richter, 
and Watts in their handbooks give 188—189°, without stating that 
this is a corrected figure. Lippmann (Ber., 1892, 25, 3217) identi- 
fied as dulcitol a substance which melted at 188° (uncorr.). 

A sample of dulcitol (Kahlbaum) after repeated recrystallisation 
from alcohol, melted at 183° (uncorr.) and 188° (corr.). 


108. “Blue adsorption compounds of iodine. Part II. The 
influence of constitution on the adsorption by 2- and 4-pyrone 
derivatives.” By George Barger and Walter William 
Starling. 

In a previous paper (Barger and Field, T., 1912, 101, 1394) the 
colloidal properties of the blue substances were described which are 
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formed by iodine with starch, cholalic acid, and saponarin. The 
phenomenon has since been found to be quite general, and occurs 
with some fifty of the substances which the authors have so far 
examined. In one case, that of naphthaflavone, the reaction is 
even more delicate than with starch, and a blue coloration is 
produced in solutions containing 1 part of iodine in 800,000 parts 
of water. 

The power of adsorbing iodine seems to depend on the presence 
of a crossed conjugated linking, and on the residual affinity of 
oxygen (or sulphur). It is by no means confined to pyrone 
derivatives. It is greatly increased by benzene nuclei, as in the 
coumarins, chromones, xanthones, and flavones; alkyl- and hydroxy- 
groups diminish it. Thus coumarin adsorbs slightly, hydrocoumarin 
and hydroxycoumarins not at all; naphthacoumarin, pheny]l- 
coumarins, and benzoyloxycoumarins are coloured blue by very. 
dilute iodine solutions. 

The authors have thus, for the first time, been able to examine 
the effect of the chemical constitution of the adsorbent, and their 
results agree closely with those already obtained by Freundlich and 
others in the study of the converse phenomenon, that is, the capacity 
of various organic substances of being adsorbed by the same 
adsorbent (charcoal). 

The general conclusions of the first paper have been confirmed 
and extended. In no single case is the iodine taken up in 
stoicheiometrical proportions, although many of the blue substances 
can be obtained crystalline. 


109. “ Reactions of halogen-substituted acids. Part I. The action 
of sodium hydroxide and methoxide in methyl-alcoholic solution 
on bromoacetic, a-bromopropionic, and monobromosuccinic 
acids.” By Erik Host Madsen. 


The effect of methyl-alcoholic solutions of sodium hydroxide and 
sodium methoxide on various bromine-substituted acids has been 
examined. Both reagents give rise to the methoxy-derivative in 
the case of bromoacetic and a-bromopropionic acids, whereas mono- 
bromosuccinic acid gives the corresponding methoxy-acid with 
sodium methoxide, but malic acid with sodium hydroxide, both 
reactions being accompanied by the formation of some fumaric acid. 

In the case of the two first acids the velocity of reaction is the 
same for both sodium hydroxide and methoxide, but with bromo- 
succinic acid sodium hydroxide reacts with the greater velocity. 
The order of reaction is different with the three acids; a-bromo- 
propionic acid gives a reaction of the first order, bromoacetic acid 


a 


one of the second order, and bromosuccinic acid one of a higher 
order, which was not determined. 


_ 110, “ The preparation and analysis of methane.” 
By Colin Campbell and Albert Parker. 


Methane was prepared by the action of hot water on pure 
aluminium carbide. Acetylene was removed by means of an 
ammoniacal solution of cuprous chloride. The gas was freed from 
hydrogen by first adding a slight excess of oxygen and then passing 
the mixture over palladium black at 90° to 100°. Analysis showed 
the methane to be practically pure. A method of analysis was 
devised, by which 0°05 per cent of hydrogen could be estimated. 


111. “Influence of increase of initial temperature on the 
explosiveness of gaseous mixtures.” By Albert Parker. 


~ Mixtures of methane, carbon monoxide, hydrogen, and coal gas 
were made with oxygen and with air, and sparked in a eudiometer 
tube at the ordinary temperature and at 100° under various 
pressures. It was found that increase of initial temperature 
decreased the values of the lower limits of explosibility of the above 
gases. It was also found that the values of the lower limits of 
explosibility of methane, carbon monoxide, and coal-gas were higher 
for mixtures with oxygen than for mixtures with air. 


112. “ Keto-enolic tautomerism and the absorption spectra of the 
aliphatic ketones.” By Harry Medforth Dawson. 


_ From ‘an examination of the data expressing the rate at which 
the aliphatic ketones react with sodium hydrogen sulphite and 
hydroxylamine, it was shown that these reactions have no connexion 
with the intramolecular change of linking associated with the keto- 
enolic transformation. These data cannot therefore be cited in 
support. of the view that selective absorption in the ultra-violet is 
connected with the intramolecular change of linking involved in 
the transfer of a labile hydrogen atom (compare Baly and Desch, 
T., 1904, 85, 1029; 1905, 87, 766; Stewart and Baly, ibid., 1906, 
89, 489). 

~ The interpretation of absorption spectra and of extinction curves 
was discussed, and it was shown that the so-called persistence of a 
selective absorption band is of no particular value. In order to 
obtain comparative numbers representing the selective absorption 
capacities of the individual members of a group of similar sub- 
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stances, measurements are required which will afford a means of 
ascertaining the relative thicknesses of layers of equimolar solutions 
which give rise to the same amount of selective absorption. 

The absorption-coefficients of the aliphatic ketones for light of 
the frequency supposed to be characteristic of the -CH,-CO- group 
were shown to have no connexion with the corresponding rates of 
isomeric change. Furthermore, in the case of acetone it is found 
that when the rate of isomeric change is increased to something of 
the order of 100,000 times, there is practically no alteration in the 
absorption of the characteristic ultra-violet radiation. These facts 
indicate that the behaviour of the simplest keto-enolic tautomerides 
is absolutely incompatible with the Baly-Desch theory. 


113. “Experiments on the synthesis of apomorphine.” 
By Francis William Kay and Amé Pictet. 


With the object of synthesising apomorphine, the authors have 
attempted the preparation of 2-nitroveratryldihydroisoquinoline 
(IL), by means of. reactions already described by them (Ber., 1909, 
42, 1973). On submitting such a derivative of isoquinoline to a 
treatment similar to that described by Pschorr (Ber., 1904, 42, 
1926) and by Gadamer (Arch. Pharm., 1911, 680, 249) for the 
conversion of nitropapaverine into di-glaucine, it would be expected 
to yield the dimethyl ether of apomorphine (III): 


Although 2-nitrohomoveratroyl -B-phenylethylamine (1). does 
actually lose water when heated with phosphoric oxide in solution 
in boiling toluene, yet it fails to yield a derivative of isoquinoline 
by ring-formation as would be expected, a yellow, indifferent sub- 
stance, m. p. 129°, being obtained instead. This dehydro-product 
is still a derivative of phenylethylamine, for when reduced with tin 
and hydrochloric acid it yields that base. 

o-Nitrophenylacetyl-B-phenylethylamine, colourless crystals, m. p. 
97—99°, fails to lose water when submitted to the action of 
phosphoric oxide in boiling xylene. 


| 

CH, CH, 
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114. “The absorption spectra of various derivatives of benzene.” 
By John Edward Purvis and Nial Patrick McCleland. 


The absorption spectra of the vapours, solutions, and thin films 
of some of the simpler benzene derivatives have been compared, and 
particularly various nitro-compounds. The results were discussed 
from a consideration of the oscillations of different electronic centres. 


115. “Notes on the determination of the electrical conductivity of 
solutions.” By Harold Hartley and William Henry Barrett. 


The electrical resistance of aqueous solutions of potassium chloride 
has been measured by a telephone and induction coil, and also by 
the rotating commutator and galvanometer, and it has been found 
that the two methods yield different values for the resistance. The 
values found by the telephone are about half a per cent. lower than 
those found by the second method. A new form of conductivity 
cell has been devised for use with dilute solutions of aqueous and 
non-aqueous solutions in which the solvent is protected from contact 
with atmospheric impurities. 


116. ‘Mechanism of the transformation of ammonium cyanate into 
carbamide, and of the decomposition of carbamide by heat. 
The polymerisation of cyanic acid.” By Emil Alphonse 
Werner. 


It was pointed out that the theory recently put forward by 
Chattaway (T., 1912, 101, 170) to oxplain the transformation of 
ammonium cyanate into carbamide, and the formation of biuret and 
cyanuric acid from the latter is open to serious objection, since it 
fails to account for several of the phenomena connected with the 
changes, and is not in agreement with others. The reversible 
reactions given by Chattaway, namely: 


H,N-NCO — H:‘N:0:0+NH, — HN:C Ni 


is difficult to conceive, cyanic acid being supposed to have the fixed 
constitution H-N:C:0-. 

The whole series of changes, it was shown, can be easily explained 
and understood by taking into consideration the two fundamental. 
causes, namely, dissociation and the reversible change, 

HO-ON — HN:CO, 
‘ no hypothetical intermediate compounds are required to help 
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the explanation. Thus, the following scheme explains the formation 
of carbamide: 


NH, 
om 
+ 


HN:C 


or 


H,N-CO-NE, 


HOCN = HN:CO 

(Enol form.) (Keto form.) 
the lower temperature being favourable to reaction (a), the higher 
to reaction (6), whilst biuret results from the interaction of 
carbamide and cyanic acid, as has been proved by direct experiment. 
A theoretical explanation of the formation of cyanuric acid and 
cyamelide respectively from cyanic acid was given, based on the 
existence in equilibrium of the two forms of the acid. The sub- 
limates formed when carbamide and biuret are decomposed by heat 
were shown to consist of ammonium cyanate and carbamide in 
variable proportions according to the experimental conditions, and 
the general impression that carbon dioxide is a product of the 
decomposition-of carbamide by heat was shown to be unfounded; 
the vapours evolved consist solely of ammonia and cyanic acid. 


117. “Non-aromatic diazonium salts. Part I. Antipyrinedi- 
azonium salts and their azo-derivatives.” By Gilbert T. Morgan 
and Joseph Reilly. 


1-Phenyl-2: 3-dimethylpyrazolone-4-diazonium chloride and the 
other diazonium salts previously described (P., 1912, 28, 334) 
coupled readily with aromatic amines and the aliphatic B-diketo- 
compounds, 

234—235°), unlike the: purely aromatic azo-8-naphthylamines, 
yielded intensely dark purple salts, stable in aqueous solution. 

1- Phenyl -2: 3- dimethylpyrazolone - 4-azoacetylacetone (m. p. 
181—182°) gave rise to an orange, sparingly soluble, sodium 
derivative, developing the enolic red coloration with ferric chloride, 
and yielding an olive-green copper derivative. 

Ethyl 1-phenyl-2 : 3-dimethylpyrazolone-4-azoacetoacetate (m. p. 
174—175°) resembled the foregoing compound. 

The coupling of antipyrinediazonium salts and methyl acetylethyl 
ketone (acetylmethylacetone) was accompanied by the elimination 
of an acetyl group, so that the resulting condensation product, 
m.' p. ,199—200°, is derived from methyl ethyl ketone or dimethyl 
diketone (diacetyl), according as to whether it is to be regarded 
as an azo-derivative or a hydrazone. 
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118. “The fractionation of alloys and minerals in the electric 
micro-furnace.” By Arnold Lockhart Fletcher. 


An instrument—the micro-furnace—was described for a rapid 
qualitative and quantitative analysis of small quantities of alloys. 
The method described amplifies the classification of the more refrac- 
tory alloys (Turner, T., 1912, 101, 585). 


ADDITIONS TO THE LIBRARY. 


I, Donations. 


Alchemical Society. The Journal of the Alchemical Society. 
Vol. I, parts 1 to 3. Edited by H. Stanley Redgrove. London 1913. 
(Reference.) From the Editor. 

Bluntschli, 7, Lasius, @., and Lunge, Georg. Die chemischen 
Laboratorien des Eidgenissischen Polytechnikums in Ziirich. Zurich 
1889. pp. 39. ill. (Reed. 7/4/13.) From T, H. Russell, Esq. 

Dodgson, John Wallis, and Murray J. Alan. A foundation course in 
chemistry for students of agriculture and technology. London 1913. 
pp. x+244, ill. 3s. 6d. net. (Reed. 15/3/12.) 

From the Publishers : Messrs. Longmans, Green and Co. 

Durham College of Science, Vewcastle-upon-Tyne. [A Description 
of the Buildings. Newcastle-upon-Tyne 1888.] pp. 16. ill. (Reed. 
7/4/13.) From T. H. Russell, Esq. 

Findlay, Alexander. Osmotic Pressure. London 1913. pp. 
iv+84, 2s. 6d. net. (Recd. 16/5/13.) From the Author. 

Franzen, Hartwig. Exercises in gas analysis. Translated by 
Thomas Callan. London 1913. pp. vii+120. 28. 6d. net. (Reed. 
12/3/13.) From the Publishers: Messrs. Blackie and Son. 

Liversidge, Archibald. The proposed Chemical Laboratory at the 
University of Sydney. Sydney 1888. pp. 4. ill. (Reed. 7/4/13.) 

From T. H. Russell, Esq. 

Roscoe, Sir Henry Enfield. Description of the Chemical Laboratories 
at the Owens College, Manchester. 3rd edition. Manchester 18 1. 
pp. 4. ill. (Reed. 7/4/13.) From T. H. Russell, Esq. 


Il. By Purchase. 


Allen, Alfred H. Commercial organic analysis. Vol. VII. 4th 
edition. Edited by William Alfred Davis and Samuel S. Sadtler. 
London 1913, pp. ix+563, ill, 21s. 0d. net, (Reference.) 
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Hatschek, Zmi/. An introduction to the physics and chemistry of 
colloids. London 1913. pp. ix+94, ill 28. 6d. net. (Reed. 
14/4/13.) 

Henrich, Ferdinand. Theorien der organischen Chemie. Second 
edition of ‘‘ Neuere theoretische Anschauungen auf dem Cebiete der 
organischen Chemie. Braunschweig 1912. pp. xiv+401. M.11.—. 
(Reed, 15/4/13.) 

Henry, Thomas Anderson. The plant alkaloids. London 1913. 
pp. vii+466. 188. Od. net. (Reed, 10/4/13.) 

Korezytiski, Anton Ritter von. Die Methoden der Exakten, 
quantitativen Bestimmung der Alkaloide. Berlin 1913. pp. iv+82. 
M. 3.50, (Reed. 10/4/13.) 

Marggraf, Andreas Sigismund. Einige neue Methoden, den Phosfor 
im festen Zustande sowohl leichter als bisher aus dem Urin 
darzustellen als auch denselben bequem und rein aus brennbarer 
Materie (Phlogiston) und einem eigentiimlichen, aus dem Urin abzus- 
cheidenden Salze zu gewinnen. Translated from the Latin and French 
by Georg Johannes Mielke. (Ostwald’s Klassiker, No. 187). Leipzig 
1913. pp. 54. 2.25. (Reed. 12/2/13.) 

Roux, Ulysse. La grande industrie des acides organiques. Bitar- 
trate de potasse ou créme de tartre. Acid tartrique. Acide citrique. 
Paris 1912. pp. viii+544. ill. 20 fr. (Reed. 13/2/13.) 

Soddy, Frederick. The chemistry of the radio-elements. London 
1911. pp.iv+92. 28. 6d. net. (Reed. 14/4/13.) 

Wren, Henry. Organometallic compounds of zinc and magnesium. 
London 1913, pp. viii+100. 1s. 6d. net. (Reed. 14/4/13.) 


RESBARCH FUND. 


A meeting of the Research Fund Committee will be held in June 
next. Applications for grants, to be made on forms which can 
be obtained from the Assistant Secretary, must be received on, or 
before, Monday, June 2nd, 1913. 

All persons who received grants in June, 1912, or in June of any 
previous year, whose accounts have not been declared closed by 
the Council, are reminded that reports must be in the hands of the 
Hon. Secretaries not later than Monday, June 2nd, 1913. 

The Council wish to draw attention to the fact that the income 
arising from the donation of the Worshipful Company of Gold- 
smiths is more or less especially devoted to the encouragement of 
research in inorganic and metallurgical chemistry. Furthermore, 
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that the income due to the sum accruing from the Perkin Memorial 
Fund is applied to investigations relating to problems connected 
with the coal-tar and allied industries. 


VAN’T HOFF MEMORIAL LECTURE. 


An Extra Meeting will be held on Thursday, May 22nd, 1913, 
at 8.30 p.m., when the van’t Hoff Memorial Lecture will be 
delivered by Professor James Walker, F.R.S. 


At the next Ordinary Scientific Meeting on Thursday, May Ist, 
1913, at 8.30 p.m., there will be a ballot for the election of Fellows, 
and the following papers will be communicated : 


“Dinaphthathioxin and isodinaphthathioxin.” By T. J. Nolan 
and 8. Smiles. 

“ Bismuthinitrites.” By W. C. Ball and H. H. Abram. 

“ Constitution of aliphatic diazo-compounds.” By M. O. Forster 
and D. Cardwell. 

“The estimation of zinc as zinc ammonium phosphate and zinc 
pyrophosphate. By T. M. Findlay and A. C. Cumming. 

“Condensation of acetonedicarboxylic acid with phenols.” By 
B. B. Dey. 

“Oxidation of sphingosin.” By A. Lapworth. 

“Conversion of sodium hydrosulphide into sodium monosulphide.” 
By J. 8S. Thomas and A. Rule. 

“Influence of temperature and pressure on the rate of 
volatilisation of zinc and of cadmium.” By T. K. Nair and 
T. Turner. 

“Constitution of oxadiazole oxides (furazan oxides or dioxime 
peroxides).” By A. G. Green and F. M. Rowe. 

“Constitution of furoxans (dioxime ‘peroxides’).” By M. 0. 
Forster and M. F. Barker. 


} 


CERTIFICATES OF CANDIDATES FOR ELECTION 
AT THE NEXT BALLOT. 


N.B.—The names of those who sign from “General Knowledge” 
are printed in italics. 


The following Candidates have been proposed for election. A ballot 
will be held on Thursday, May 15th, 1913. 


Batey, John Percy, 
3, Minorca Road, Weybridge, Surrey. 

Chemist. At present assistant to Dr. Ad. Liebmann, Weybridge. 
M.Se.Tech. ; Schuster Research Scholar, 1908, at the School of Tech- 
nology, Manchester. Publications (alone) : ‘(Notes on the Formation of 
Hypoiodites, etc.,” Zhe Analyst, April, 1911; with Prof. Knecht: 
‘“‘On the Condition of some Dyestuffs in Aqueous Solution,” J.S.D.C., 
p. 194, 1909 : * On the Condition of Indigo White in Aqueous Solution,’’ 
J.S.D.C., January, 1910, July, 1910; “A Modification of the 
Beckmann Apparatus;” J.C.S., 101, p. 1189 (1912). 

Ad. Liebmann. . Otto Hehner. 
James Dewar. J. Lewkowitsch.. 
Edmund Knecht. T. P. Hilditch. 


Battye, Horace George, 
28, Roman Place, Roundhay, Leeds. 

Chemist and Works Manager. Chemist and Works Manager for 
B. R. Vickers & Sons, Oil, Soap and Chemical Manufacturers, Leeds, 
for 4 years ; late assistant to Dr. L. Gordon Paul, F.1.C., Huddersfield, 
nearly 3 years; studied Chemistry, etc, under J. Hembrough, 
A.LC., A.R.C.Se., ete., 6 years. 

L. Gordon Paul. J. Hembrough. 
F, W. Branson. | Arnold R. Tankard. 


Harry Thompson. 


Blackburn, George Frederick William, 
25, Rowington Road, Norwich, 
Schoolmaster with 15 years’ experience in teaching ; holding certificates 
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in Science of Board of Education. Desirous of keeping in touch with 
the latest researches in Chemistry to aid private work. 
Sydney Hall. Harold Rogerson. 
Martin Remers. M. P. Applebey. 
W. Merriman. 


Cahen, Edward, A.R.C.Sc., F.1.C., 
32, Queen’s Road, Bayswater, W. 

Chemist ; Demonstrator at St. Bartholomew’s Hospital. Author of 
numerous contributions to current chemical literature ; joint author 
of “The Mineralogy of the Rarer Metals”; late member of the 
junior staff at the Imperial College of Science and Technology, 
South Kensington; Assistant to Mr. Harbord, F.I.C., Jan. 1912; 
Demonstrator at St. Bartholomew’s Hospital and College. 

William A. Tilden. P. W. Robertson. 
M. O. Forster. W. H. Hurtley. 
Chapman Jones. J. O. Withers. 

H. F. Harwood. A. T. King. 
James C. Philip. F. P. Dunn. 


Caruth, Alexander, 


101, Singleton Avenue, Prenton, Birkenhead. 

Mathematical Master at the Hr. E. School, Birkenhead, and 
Lecturer at the Holt School of Science. A.R.C.Sc. (London) in 
Chemistry; late Lecturer in Chemistry at the Birkenhead P.T. 
Centre ; 1st Class Honours Certificate in Chemistry, Board of Education 
(1909). 

M. O. Forster. Chapman Jones. 
James C. Philip. J. C. Withers. 
F. P. Dunn. H. F. Harwood. 


Coppin, Noél Guilbert Stevenson, 
“* Rydal Mount,” Runcorn, Cheshire. 

Research Chemist in the Castner-Kellner Alkali Works, Runcorn, 
and Lecturer in Chemistry in the Runcorn Technical Institute. B.Sc. 
(Liv.), 1910; M.Sc.(Liv.), 1912; two years’ research experience in 
the Organic Laboratory of the University of Liverpool, under 
Dr. A. W. Titherley ; worked on the “Constituents of Comfrey 
Rhizome” (Pharm. Journ., 1912, [iv], 34, 92) ; also on the condensation 
of chloral and urea, the mechanism of the oxidation of uric acid, and 
the constitution of allanturic acid. 

A. W. Titherley. F. G. Donnan. 
E. C. C. Baly. R. E. Slade. 
G. D. Bengough. 
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Cox, Arthur Hawker, 
4, St. Peter’s Place, Brighton. 
Managing Director. Manufacturing Chemist. 
J. H. B. Wigginton. George A. Goddon, 
Edwin Harrison. G. Mason Williams. 
Herbert E. Burgess. 


Crutchley, Arthur Ernest, 
230, Albert Road, Handsworth, Birmingham. 

Chief Chemist to the County Chemical Co., Lid., Birmingham. Held 
the above position for the past four years, and in that capacity have 
had a varied experience in General Analytical work, especially with 
regard to Rubber and Oils. Have brought out and perfected most of 
the well-known “ Chemico” specialities for the Cycle and Motor trade, 
with the assistance and advice of my Managing Director, Mr. Wilfred 
Hill. 

Herbert Stephen Shorthouse. C. H. Ridsdale. 
Henry James Aubrey. Philip Schidrowiiz. 
. Thomas Tyrer. 


Dalal, Vasanji Premji, M.A., B.Sc., 
“ Gnana Geha,” Central Hindu College, Benares. 


Hon. Professor of Chemistry, Central Hindu College, Benares. 
Hon. Professor of Chemistry, Central Hindu College; formerly for 
five years Lecturer in Chemistry, Elphinstone College. Proprietor 
and Chemist of the Lotus Soap Factory, Bombay. 

E. M. Modi. M. J. Gajjar. 
A, R. Normand. Kapibram H. Vakil. 
A, N. Peston Jamas. 


Davies, Harold, 
18, Windsor Road, Ilford, Essex. 

Research Chemist. A.1.C. Publications: Kipping and Davies, 
“Organic Derivatives of Silicon. Part IX,” 7rans., 1909, Vol. 95 ; 
“Different Methods of Applying the Grignard Reagents,” 7'rans., 1911, 
Vol., 99 ; Weizmann, Davies and} Stephen, ‘‘ Condensation of Acid 
Chlorides with (a) Cyanoacetic, (6) Malonic and (c) Acetoacetic Esters,” 
Proc. Chem. Soc., 1912, Vol. 28. At present engaged in Technical 
Research. 

F. E. Matthews. H. B. Dixon. 
H. J. W. Bliss. Ch, Weizmann. 
W. H. Perkin. FE. ©. Edgar. . 


Dix, Alfred Gilbert, 
110, Tufnell Park Road, Holloway, N. 
Teacher. B.Sc. with 2nd. Class Ifonours in Chemistry (London 
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Univ.) ; six years a Student at Northern Polytechnic Institute, 
Chemical Department ; teacher of Science at Mansfield Road Senior 
School. 
W. H. Mills. Wm. T. Boone. 
C. R. Wilkins. F. P. Dunn. 
J. C. Withers. 


Haber, Fritz, 
Berlin-Dahlem, Post Lichterfelde 3, Germany. 

Professor in the Kaiser Wilhelm-Institut fiir physikalische Chemie 
und Elektrochemie. Well known as one of the most brilliant re- 
searchers in the province of Physical Chemistry. 

William Ramsay. R. Whytlaw-Gray. 
J. Norman Collie. Irvine Masson. 
Samuel Smiles. 


Hill, Percy Wolmer, 
43, Holyhead Road, Wednesbury. 
Chief Chemist, Messrs. The Patent Shaft and Axletree Co., Ltd., 
Wednesbury. Have passed the Honours Examinations in Practical 
and Theoretical Metallurgy at Wednesbury ; Teacher: Mr. Walter 


Macfarlane, F.I.C. Object: to keep in touch with the latest Chemical 
information and research. 
J. A, Hatfield. S. Lamb. 
J. H. Lavender. H. Essex. 
R. Lloyd Whiteley. 


Hodsoll, Harold Edward Pollock, 
22, Pembridge Mansions, London, W. 

Chemical Manufacturer. Senior Scholar and Honours Diplomatist of 
Wye College ; for three years Lecturer at Colonial College; subse- 
quently Inspector of Agriculture to Sudan Government; now 
Managing Director of Renny Forbes & Co., Ltd., Manufacturing 
Agricultural Chemists, where engaged—among other things—in 
ascertaining the value of soil analysis for commercial purposes, by 
analysing soils from various parts of the country and noting results 
of different manurial treatments ; also working on special treatment 
of various organic materials to render them more available as plant 
food ; lecturing frequently before Growers’ Associations and Farmers’ 
Clubs, ete. 

8. J. M. Auld. M. J. R. Dunstan. 
A. D. Hall. E. J. Russell. 
Wm. Goodwin. 
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Holroyd, Thomas Arthur, B.Sc., 
Carnbuck Club, Perambur Barracks, Madras, India. 

Colour Chemist, engaged in the Dye Works of Messrs. Binney & Co., 
Madras. I spent 4 years at Leeds University ; two years I spent in 
General Chemistry; third and fourth years specialised in Colour 
Chemistry ; in my third year I took the final exam. in Chemistry for 
my B.Se. degree; fourth year I spent in the Clothworkers research 
laboratory and obtained a first class honours B.Sc. in Colour Chemistry. 

A. G. Green. Arthur Smithells. 
A. G, Perkin. J. B. Cohen. 
Henry R. Procter. 


Hutchinson, Percy, 
74, Hotham Road, Putney, London, 8.W. 

Teacher of Science. B.Sc. (London) ; Teacher’s Diploma, University 
of London, King’s College; educated, Manchester University and 
King’s College; four years’ experience in Public Analytical and 
Industrial Chemistry with T. J. Hutchinson, F.I.C., Public Analyst 
for Bury, Lancs. At present teaching in University of London, 
King’s College for Women. 

Harold B. Dixon. Herbert Jackson. 
W. H. Perkin. H. L. Smith. 
Patrick H,. Kirkaldy. 


Kanga, Darab Dinsha, 
Bombay. 

Master of Arts (Chemistry) (First Class), Bombay University. 
Lecturer in Chemistry, Elphinstone College, Bombay ; Government of - 
Bombay Scholar; Research Student, Indian Institute of Science, 
Bangalore; investigations in Lantana Camara and Lavandhla 
Burmanni; Author of a brochure, “Chemistry and Industry ” ; 
Examiner in Elementary Science, Bombay University. 

J. J. Sudborough. H. E. Watson. 
Morris W. Travers. F. L. Usher. 
N. 8S. Rudolf. Paul Brihl. 


Keller, Douglas Rayment, 
48, Weymouth Street, Watford. 

Assistant Chemist in Mr. R. H. H. Stanger’s laboratories, 
Westminster, S.W. B.Sc. (London) with Honours in Chemistry ; 
Diploma of the Central Technical College (A.C.G.I.) in the department 
of Chemistry ; awarded Honours Certificate by the City and Guilds of 
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London Institute for research (‘‘ Studies in Solutions,” part of No. XI, 
Proc. Roy. Soe., 1910, A, 84, p. 123). 

Henry E. Armstrong. Edward Horton. 

W. Robertson. R. T. Colgate. 

J. Vargas Eyre. R. H. Harry Stanger. 

W. A. Davis. 8. Dickson. 


Kur, Emmanuel Francis, 
Learansa, Devonshire Road, St. Annes-on-Sea. 

Technical Chemist and Colourist. Introduced the Bisulphites of 
Cr and Al to the Printing Trade (Calico) in 1889; also xanthogenic 
starch as solvent for sulphide dyes, 1910. Connected with the Aniline 
Dye Trade since 1881. 

Jul. Hiibner. C. Rawson. 
Edmund Knecht. Raymond Ross. 
W. H. Pennington. Gilbert J. Fowler. 


Lawson, Joseph Stuart, 
18, Old Swan Lane, E.C. 
Analytical Chemist. Assistant to Carter White, F.C.S., A.L.M.E., 


18, Old Swan Lane, E.C., and Chemist to The White Chemical 
Syndicate, Ltd., Battersea, S.W. 
Carter White. John William Patterson. 
Haroid Rogerson. G. Mason Williams. 
L, Myddelton Nash. 


Lloyd, Harold Charles, 
Ferndale, Trinity Square, Llandudno. 

Science Master, Central School, Llandudno ; Lecturer, Chemistry 
and Physics, Central School Evening Classes. B.Sc. University of 
Birmingham. Junior Science Master, Bridgnorth Grammar School, 
1910-12, Desirous to keep in touch with latest investigations in 
Chemistry and to have access to the Society’s publications. 

Percy F. Frankland. Frank H. Wall. 

Hamilton McCombie. Ernest Vanstone. 

C. K. Tivkler. Frederick Challenger. 
Edward P. Frankland. 


McCann, John Francis, 
2, Prince of Wales Terrace, Sandymount Av., Ballsbridge, Co. 
Dublin. 
Chemist at the Dublin Corporation Sewage Works, and Student of 
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the College of Science, Dublin. Licentiate and Member of the 
Pharmaceutical Society of Ireland. 
Jos. Reilly. James H., Pollok. 
G. T. Morgan. A. O’Farrelly. 
H. I. Gorman. 


Maynard, Harry Bertram, 
The Park, Kingswood, Bristol, and c/o Leo Taylor, F.LC., 
31, Moorgate Street, E.C. 
Analyst and Assayer. Chief Assistant to Leo Taylor, Public 

Analyst for Hackney. 

Percy Edgerton. B. C. Smith. 

W. M. Seaber. M. 8S. Salamon. 

Arth. J. Starey. 


Mehta, Bhaichand Anupchand, 
Rajkote (Kathiawad). 

Research Student in the Indian Institute of Science, Bangalore. 
M.A. in Chemistry of the Bombay University. Scientific Study of 
Oils and Fats. 

M. W. Travers. Paul Briibl. 
J. J. Sudborough. A. K. Yegna Narayan Aiyer. 
H. E. Watson. H. V. Krishnayya. 


Miller, Arthur George Abraham, 
1, Pretoria Terrace, Waltham Cross, Herts. 

Analytical Chemist in the Royal Small Arms Factory at Enfield 
Lock ; hold the London Bachelor of Scie ce Degree, with Honours in 
Chemistry ; engaged in Analytical Work as a daily occupation ; 
Lecturer in Chemistry in the George Williams College, London Central 
Y.M.C.A. 

J. T. Hewitt. Frank G. Pope. 
Clarence Smith. A. D. Mitchell. 
Arthur E. Pitt. 


Potter, Francis Martin, 
6, Stavordale ‘Road, Highbury, N. 
Technical Research Chemist. Associate Royal College of Science ; 
B.Se. (Hons. Chem., London) ; A.T.C. 
H. Brereton Baker. Chapman Jones. 
James C. Philip. H. F. Harwood. 
M. O. Forster. J. C. Withers. 
William A. Tilden. 
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Robinson, Arthur Samuel. 
King’s School, Pontefract. 

Schoolmaster. Graduate of Manchester University ; B.Sc., Ist Class 
Honours in Chemistry; late Graduate Scholar of Manchester 
University ; Science Master, King’s School, Pontefract ; Lecturer 
in Chemistry, Pontefract Technical School. 

Harold B. Dixon. A. Lapworth. 
W. H. Perkin. Ch. Weizmann. 
E. C. Edgar. 


Ruffley, John Robert, 
130, Worsley Road, Farnworth R.S.0., Bolton. 

Chief Assistant to the Borough Analyst, County Borough of Bolton. 
Engaged as Assistant as stated above. Engaged in analytical and 
technical chemical work ; to which I intend to devote my time ; 
have been so engaged several years. 

Stanley J. Peachey. Edmund Knecht. 
F. 8. Sinnatt. Walter Ratcliffe. 
Jno. L. Whiteside. 


Rusby, Reginald William, 
Westgate, Greenhill Road, Moseley, Birmingham. 

Aniline Colour Manufacturer’s technical representative. Student, 
Yorkshire College, Leeds, 3 years. Technical representative of Aniline 
Colour Manufacturer for 23 years. 

Artbur Smithells. Edmund Knecht. 
Walter M. Gardner. Stanley J. Peachey, 
Jul. Hiibner. W. H. Pennington. 
William Duncan. Raymond Ross. 


Sahiar, Hormusji Kharshedji, 
Indian Institute of Science, Bangalore, India. 

Demonstrator and Research Student, Department of Organic Chem- 
istry, Indian Institute of Science. M.A. (First Class in Chemistry, 
Bombay). Springer Research Scholar (1909-10 and 1911, University 
of Bombay). “ Determination of the Constituents in Swertia Chiretta,” 
work carried on at the Indian Inst. of Science. 

J. J. Sudborough. N. 8. Rudolf. 
M. W. Travers. H. E. Watson. 
F. L. Usher. 


Sastry, Sosale Garalapury, B.A., 
Kavithavilas, Mysore, India. 
Research Student, Dept. of Organic Chemistry, Indian Institute 
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of Science, Hebbal, Bangalore. Bachelor of Arts (Madras Uni- 

versity). 

J. J. Sudborough. N. 8. Rudolf. 

Morris W. Travers. H. V. Krishnayya. 

H. Edmeston Watson. A. K. Yegna Narayan Aiyer. 
Francis L. Usher. 


Shrewsbury, Herbert Sutcliffe, 
Government Laboratory, Trinidad, B, W.I. 

Principal Assistant Government Analyst, Trinidad and Tobago. 
F.I.C. Ten papers in the Analyst (1907-1913); mainly original 
analytical methods. Two papers in the Bulletin of the Dept. of 
Agriculture of Trinidad (1911 and 1912). 

F. Stanley Kipping. Harry Silvester. 
R. M. Caven., A. Chaston Chapman. 
Arnold R. Tankard. 


Stansfield, William James, 
12, Bell Hall Terrace, Savile Park, Halifax. 
Teacher. Associate of the Royal College of Science, London, in 
Chemistry. For six years Lecturer in Chemistry at the Municipal 


Technical College, Halifax. 
G. T. Morgan. C, A. Crook. 
E. W. Smith. Ww. Cranfield. 
J. H. Dyson. 


Wigginton, Panks James, 
54, Grand Parade, Brighton. 
Manager. Manufacturing Chemist. 
J. H. B. Wigginton. George A. Goddon. 
Edwin Harrison. G. Mason Williams. 
Herbert Burgess. 


Winstanley, Thomas Harrison, 
45, Dicconson St. West, Wigan. 
Chemist. Member of the Pharmaceutical Society. I have a keen 
desire to keep up with the latest investigations in Chemistry. 
T. H. Byrom. John Rennie. 
R. O. Burland. S. Ernest Melling. 
G. Crewe Chambres. G. T. W. Newsholme. 
C. G. Moor. 
Wyver, Clifton, ; 
37, Boveton St., Wolstanton, Stoke-on-Trent. | 
Chief Chemist and Assistant Engineer, Burslem Gas Works, Stoke. 
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on-Trent. Six years Pupil and Assistant to my father, Mr. W. 
Wyver, Engineer and Manager, Whitstable Gas and Waterworks Co. ; 
2 years Deputy Chemist, Burslem Gas Works ; 34 years Chief Chemist 
and Assistant Engineer, Burslem Gas Works. Honours in Gas 
Engineering (City and Guilds of London). Am desirous of keeping in 
touch with the development of Chemistry. 

C. V. Hodgson. Edward Jackson. 

Thos, Allcock. T. E. Pye. 

F. Napier Sutton. 


Young, William John, M.Sc.(Manchester), D.Sc.(London), 
Australian Institute of ‘Tropical Medicine, Townsville, N. 
Queensland, Australia. 

Head of Biochemical Department, Australian Institute of Tropical 
Medicine. Engaged in Biochemical research. Author or joint author of 
numerous papers on subjects connected with Alcoholic Fermentation. 

Arthur Harden. Roland V. Norris. 
Charles A. Keane. E. Ashley Cooper. 
R. H. A. Plimmer. 


The following Certificates have been authorised by the Council for 
presentation to Ballot, under Bye-law I (3) : 


Garland, Herbert, 
Helouan, New Cairo. Post address: P.O. Box 417, Cairo, 

Superintendent of Explosives Laboratory and Magazines, etc. Egyptian 
Government Servant. Indulges in Metallography asa hobby. Member 
of Society of Chemical Industry ; Institute of Metals. Contributor of 
Papers on “ Metallography” and “ Metallurgical Knowledge of Ancient 
Egyptians” to the Cairo Scientific Society. 

A. Lucas. W. B. Pollard. 
Frank Hughes. 
Jones, Hilton Ira, 
Mitchell, S. Dakota, U.S.A. 

Head of Department of Chemistry, Dakota Wesleyan University. 
Warren Fund Scholar, Harvard University; Fellow in Chemistry, 
University of Chicago; Fellow and Treasurer, Oklahoma Academy of 
Science. Author of “Oklahoma Asphalt”; Thermometric Conver- 
sion” in School Science and Mathematics; ‘‘A New Method of 
Estimating Vanillin,” etc. 

Alexander Smith. J. Livingston R. Morgan. 
Alan W. C. Menzies. F. J. Metzger. 
S. A. Tucker. 
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Paget, Ferrand, 
Bombay Burmah Trading Corp., Ltd., Bangkok, Siam. 
Engineer ; G.I.Mech.E. Four years training in Inorganic and 

Metallurgicai Chemistry at The Northern Polytechnic Institute and 
Erith Technical Institute. I am an Assoc. Member of the British 
Foundrymen’s Association, and was for some time Assist. Metallurgist 
to Messrs. Fraser Chalmers, Ltd., Erith, Kent, and also Chemist to 
the G.W. Explosives Syndicate, Ltd., London. I am immensely 
interested in Chemical Research and am desirous of keeping in touch 
with advancements of the Science during my stay in the Far East. 

Arthur C. Claudet. W. H. Mills. 

Arthur J. Chapman. Thomas Girtin. 

Harley F. Knight. 


Pougnet, Julien Pierre Fréderic, 
Natal Estates Ltd., Mount Edgecombe, Natal, S. Africa. 
Chemist and Factory Manager. I wish to keep in touch with the 
progress of Chemistry. . 
A. H. Finniss-Wheldon. G. N. Martin. 
L. Ernest Rouillard. W. T. A. Edwards. 


Rai, Kali Prosonuo, 
147, Baranoshee Ghose Street, Calcutta. 

Assistant in the Laboratory attached to Indian Museum, Botanical 
Survey Dept., Govt. of India. M.A. (Allahabad), Late Chemical 
Assistant under the Imperial Agricultural Chemist at Pusa _ 
Research Institute, and under the Agricultural Chemist at Sabour 
Agricultural College. 

David Hooper. Dhirendranath Mitra. 
G. D. Hope. B.C. Chatterji. 


Watson, Thomas, 
1186, Davie Street, Vancouver, B.C. 

Analytical Chemist. Three years Assistant, Chem. Dept., University, 
Liverpool, England ; 2 years Analyst, J. Bibby & Sons, Oilmillers, 
Liverpool, England ; 1 year Demonstrator, Liverpool College, Shaw 
St., England ; 6 years Analyst, Messrs. The Albion Oilcake Manufs., 
Liverpool, England ; 3 months Analytical Chemist, c/o G. S. Eldridge 
Co,, 426 Richards 'St., Vancouver, B.C. 

Arthur A. Dallman. Thomas J. Roberts. 
George Tate. F. H. Sharpe. 
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Williams, Cornelius, 
School of Agriculture, Cedara, Natal. 

Analytical Chemist to the Union Department of Agriculture and 
Lecturer in Chemistry at the Cedara School of Agriculture; 
1. Bachelor of Science of the London University ; 2. Associate of the 
Royal College of Science, London ; 3. Science Lecturer at the Calne 
Secondary School and Technical Institute, Wilts, 1901-8; 4. House 
Master and Lecturer at the Cedara School of Agriculture, Natal, 
1909-10 ; 5. Analytical Chemist to the Dept. of Agriculture, Natal, 
and Lecturer in Chemistry at the Cedara School of Agriculture, from 
January, 1911. 

J. 8. Jamieson. A. B. Tonkin. 
B. M. Narbeth. H. H. C. Puntan. 


R. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.E,, AND BUNGAY, SUSSOLK, 
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(Issued 13/5/13 


PROCEEDINGS 


CHEMICAL SOCIETY. 


Vol. 29. No. 415, 


Thursday, May Ist, 1913, at 8.30 p.m., Professor W. H. Perxrn, 
LL.D., F.R.S., President, in the Chair. 


The Presipent referred to the death, on April 10th, of Mr. 
John Hunter, of Edinburgh, who was elected a Fellow on February 
Ist, 1883. 


Dr. J. Newton Friend was formally admitted a Fellow of the 
Society. 


Certificates were read for the first time in favour of Messrs. : 


Archibald Joseph Brooks, Melrose, St. Lucia, B.W.I. 

Jack Cecil Drummond, B.Sc., 8, Little Heath, Old Charlton, Kent. 

Horace Freeman, 1535, Robson Street, Vancouver, B.C. 

James Joseph Hutchinson, Cecilville, Conquer Hill, Dollymount, 
Co. Dublin. 

Marius Maxwell, 77, Lawrie Park Road, Sydenham. 

Percy Bernard Phillips, The London Hospital, E. 

William Gilbert Saunders, 34, Hanover Street, Liverpool. 

Montagu George Smith, 8, Cross Road, Bromley Common, 
Bromley, Kent. 

Ebenezer Rees Thomas, M.Sc., Emmanuel College, Cambridge. 

John Stewart Walker, c/o The Japanese Explosives Co., Ltd., 
Hiratsuka, Sagami, Japan. 

Edwin Longstaff Watson, Nawabganj, Cawnpore, India. 
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Of the following papers, those marked * were read: 


*119. “ Bismuthinitrites.” 
By Walter Craven Ball and Harold Helling Abram. 


In continuation of previous work (T., 1905, 87, 761; 1909, 95, 
2126; 1910, 9'7, 1408) the authors have obtained and examined the 
following bismuthinitrites, of the formula X,YBi(NO,),, where 
X=Cs, Rb, K, (NH,) and Tl, and Y=Ag, Li, and Na: Caesium 
silver, Cs,AgBi(NO,),; rubidium silver, Rb,AgBi(NO,),; potassium 
silver, K,AgBi(NO,),; ammonium silver, (NH,).AgBi(NO,),; 
thallium silver, TlAgBi(NO.),; caesium lithium, Cs,LiBi(NO,),; 
rubidium lithium, Rb,LiBi(NO,), ; potassium lithium, K,LiBi(NO,), ; 
ammonium lithium, thallium lithium, 
TI,LiBi(NO,),, and thallium sodium, Tl,NaBi(NO,),. 

The cesium sodium, rubidium sodium, and ammonium sodium 
salts have been previously described in the above-mentioned papers. 
These salts are red, yellow, or brown, and highly crystalline. - Salts 
containing only one metal in addition to bismuth have been 
obtained, in which X=Cs, Rb, or Tl (the corresponding potassium 
salt, K;,Bi(NO,),,H,O, had been described earlier; see above). 
These are less stable than the X,Y salts, and crystallise in a different 
form. 

Bismuthinitrites containing nickel, together with any of the 
metals represented above by X, have also been obtained. Some 
alkaloidal bismuthinitrites have also been examined. 


*120. ‘‘ Constitution of aliphatic diazo-compounds.” 
By Martin Onslow Forster and David Cardwell. 


In the hope of distinguishing between the rival formule for the 
aliphatic diazo-compounds, the behaviour of diazocamphor and 
diazodeoxybenzoin towards the Grignard agents has been studied, 
the results being in favour of Thiele’s formula. Camphorquinone- 
a-methylhydrazone, C,,H,,ON., is colourless, melts at 133—134°, 
and has [a], 367°5°, whilst the B-methylhydrazone is yellow, melts 
at 46°, and has [a],, 296°; benzilmethylhydrazone, C,,H,,ON,, melts 
at 138°. 

The action of magnesium phenyl bromide on diazocamphor gives 
camphorquinone-a-phenylhydrazone, whilst diazodeoxybenzoin is 
converted into a formazyl derivative, Cy;H:,ON,, accompanied by 
triphenylcarbinol ; the substance is intensely red, melts at 152°, 
and when oxidised with ferric chloride yields 1: 4-diphenyl- 
1: 2: 3: 5-tetrazole, together with benzoic acid. 
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*121. “The influence of temperature and pressure on the rate of 
volatilisation of zinc and of cadmium.” By Theketh Kumaran 
Nair and Thomas Turner. : 


Practical tests show that a small residual pressure considerably 
raises the distillation temperature of zinc. The rate of volatilisation 
has therefore been determined, the method being to observe the loss 
with unit weight in fixed time (thirty minutes). Experiments were 
conducted with zinc in air, hydrogen, and carbon monoxide at 
selected pressures, and also with cadmium in air. Curves have 
been obtained showing the percentage of metal volatilised at tem- 
peratures and pressures covering a wide range. 

The whole of the curves are parallel straight lines throughout the 
greater portion of their length, an’ it is found that: 

1. A certain definite temperature is required in order to give 
readily appreciable volatilisation. 

2. This critical temperature is raised by gaseous pressure, the 
effect of small additions being most marked. 

3. When this -critical temperature has once been reached, the 
rate of volatilisation is independent of the initial pressure, or the 
nature of the gas, but it varies directly as the increase of tem- 
perature. 

4. Carbon monoxide raises the initial temperature slightly less 
than air, and hydrogen less than carbon monoxide, although at 
low pressures the differences are too small to be of much practical 
importance. 

5. The pressure temperature curve for equal rate of volatilisation 
is steep from 0 to 50 mm.; after an abrupt change in direction, at 
50 mm., it becomes a straight line from 80 mm., and much less 
steeply inclined. The straight lines for zinc and cadmium in this 
case are not parallel. 

6. The last mm. of pressure has seventy times the effect in 
lowering the temperature of effective distillation as compared with 
the removal of 1 mm. when starting from any pressure above 
50 mm. 


*122. “ Dinaphthathioxin and isodinaphthathioxin.”’ 
By Thomas Joseph Nolan and Samuel Smiles. 


It was shown that by dehydration of B-naphthol sulphide and 
iso-B-naphthol sulphide, two different naphthathioxins are respec- 
tively formed. In chemical behaviour these resemble one another 
very closely, but they each give rise to a distinct set of derivatives, 
those examined being the dichloro- and dibromo-compounds and 
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the oxide and dioxide. It was also shown that isonaphthathioxin is 
closely related to B-naphthasulphonium-quinone. The constitution 
of these substances was also discussed. 


*128. “Constitution of furoxans (dioxime ‘ peroxides’).”’ 
By Martin Onslow Forster and Matthew Felix Barker. 


Green and Rowe (T., 1912, 101, 2452) have recently pointed out 
that the supposed dinitroso-hydrocarbons of the aromatic series, 
recognised as dioxime “peroxides” by Forster and Fierz (T., 1907, 
91, 1942), are actually furoxans (oxides of furazan), probably 
similar in constitution to the aliphatic derivatives described by 
Wieland and Semper (Annalen, 1907, 358, 36). The particular 
oxide of furazan adopted by Green and Rowe, however, like the 
one previously advocated by Wieland and Semper, namely: 


and 


respectively, conflicts with the observation (Forster and Fierz, 
loc. cit.) that when 1: 2-nitronaphthylazoimide and 2: 1-nitro- 
naphthylazoimide are heated, elimination of nitrogen leads to the 
same dioxime “peroxide” in each case, an origin which points 
unmistakably to a symmetrical constitution. 

Owing to the possibility of this case being influenced by steric 
conditions, the present authors have inquired whether the change 
in question is independent of the naphthalene nucleus, and have 
meanwhile arrived at the conclusion that the structure of these 
materials may be expressed more satisfactorily by the symmetrical 
formula : 


which accounts adequately for their behaviour. 


124. “ Constitution of oxadiazole oxides (furazan oxides or dioxime 
peroxides).” By Arthur George Green and Frederick Maurice 
Rowe. 


The compounds originally described as “ dinitroso-compounds” 
were regarded later by Forster and Fierz as o-quinonedioximes, 
x<ne (T., 1907, 91, 1942). The new method of formation 
recently published by the authors (T., 1912, 101, 2452) appeared 
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to support the unsymmetrical structure, x<h>o, but is opposed 


to the observation of Forster and Fierz, that the compound 
C,)H,O,N, is obtained by heating either 1: 2-nitronaphthylazoimide 
or 2: 1-nitronaphthylazoimide. 
The authors have now submitted to oxidation with alkaline 
sodium hypochlorite the two pairs of isomerides: 
NH, NH, 


(xo, 
NO, NO, 


n 


Nitrotoluidines, m. Pp. 109° and 114°. Chloronitroanilines, m. p. 125° and 116°. 


and have found that one product is obtained from the two 
isomerides in each case, namely, from the first pair a methylbenzoxa- 
diazole oxide (tolufurazan oxide) melting at 97°, and from the 
second pair, a chlorobenzoxadiazole oxide (chlorobenzofurazan oxide) 
melting at 48°.” 

The symmetrical structure of these substances is thus established, 
but in view of various objections to the dioxime-peroxide formula, 
it is suggested that the compounds in question have the constitution 


».¢ 
Z a This would explain their formation from the nitro- 


amines without requiring the transference of an oxygen atom from 
the nitro-group, and would better represent their chemical pro- 


perties. 


125. ‘The estimation of zinc as zinc ammonium phosphate and zinc 
pyrophosphate.” By Thomas Matthew Findley and Alexander 


Charles Cumming. 


The phosphate method for the estimation of zinc has been 
investigated in order to find the reason for occasional unsatisfactory 
results. It was found that the results were inaccurate (1) if the 
solution contained more than a trace of acetic acid; (2) if the 
solution, after the precipitation, was alkaline; or (3) if the solution 
contained sodium or potassium salts. The method can be modifieu 
to give correct results in the presence of sodium and potassium. 
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126. “Condensation of acetonedicarboxylic acid with phenols.” 
By Biman Bihari Dey. 


When acetonedicarboxylic acid is condensed with a-naphthol 
under suitable conditions in the presence of concentrated sulphuric 
acid, methyl-a-naphthacoumarincarbozylic acid, 

is obtained in almost quantitative yield; it melts at 214°, and on 
recrystallisation from boiling alcohol passes into a second modifi- 
cation, melting at 181°5°. These are isomeric, and when kept for 
some time at a few degrees above their respective melting points, 
give off carbon dioxide and pass into methyl-c-naphthacoumarin 
(Bartsch, Ber., 1903, 36, 1966). 8-Naphthol, under similar con- 
ditions, forms the corresponding methyl-B-naphthacoumarin- 
carbozylic acid, melting at 192°5°, and passing into methyl- 
B-naphthacoumarin (m. p. 180°). 

Pyrogallol, under similar treatment, yields the compound, 
C,,;H,0,, crystallising from boiling water or alcohol in small, colour- 
less needles, melting at 215°, and passing into the compound, 
C,,>H,0, (m. p. 235°), with loss of carbon dioxide. 

p-Cresol and orcinol yield the compounds, C,.H,,O0, and C,.H,,0,, 
melting at 185° and 262° respectively. 


127. “Oxidation of sphingosin.” By Arthur Lapworth. 


Sphingosin, C,,H;,0,N, has recently been shown to be an unsatur- 
ated dihydroxy-derivative of a primary amine (Thomas and 
Thierfelder, Zeitsch. physiol. Chem., 1912, 77, 511; Levene and 
Jacobs, Proc. Amer. Soc. Biol. Chem., 1911, xxix; J. Biol. Chem., 
1912, 11, 547). 

The author finds that sphingosin, purified through the sulphate, 
is readily oxidised by chromic acid dissolved in glacial acetic acid, 
yielding pure n-tridecylic acid, CH,*[CH,],,;CO,H. The acid was 
identified by the usual modes of direct comparison with a specimen 
of n-tridecylic acid, prepared from a-hydroxymyristic acid, and 
was also converted into its a-bromo- and a-hydroxy-derivatives, 
which agreed in all respects with the descriptions given by Le Sueur 
(T., 1905, 87, 1905). 


128. “The conversion of sodium hydrosulphide into sodium mono- 
sulphide.” By John Smeath Thomas and Alexander Rule. 


The authors have made use of pure anhydrous sodium hydro- 
sulphide, prepared by the action of hydrogen sulphide on sodium 
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ethoxide (T., 1911, 99, 558). The reaction between sodium hydro- 
sulphide and sodium ethoxide in alcoholic solution is reversible: 
NaHS + C,H,-ONa — Na,S + C,H,°OH, 

and mixtures of hydrosulphide and monosulphide are obtained as 
products of the reaction. By increasing the concentration of 
sodium ethoxide, it was found possible to convert the hydrosulphide 
completely into the monosulphide, but the reaction does not form 
a suitable method for the preparation of anhydrous sodium mono- 
sulphide, owing to difficulties of separation. An alcoholate of 
sodium monosulphide, Na,S,C,H,-OH, was described. 

The dissociation of the hydrosulphide into the monosulphide by 
the action of heat, according to the equation: 

2NaHS = + HS, 
is complicated by a secondary reaction owing to the dissociation, 
in turn, of hydrogen sulphide, and the action of the sulphur so 
produced on the hydrosulphide with the formation of polysulphides. 
The yellow coloration which takes place when the hydrosulphide 
is heated above 100°, not only in air, but also in hydrogen, hydrogen 
sulphide, etc., is thus explained. 

By heating the hydrosulphide very gradually in a vacuum, and 
absorbing the hydrogen sulphide evolved, the authors succeeded in 
bringing about the complete dissociation of the hydrosulphide into 
the monosulphide below 500°, without the formation of any appre- 


ciable amount of polysulphide. 


129. ‘Condensation of camphorquinone with phenols.” 
By Hemendra Kumar Sen-Gupta and Biman Bihari Dey. 


Camphorquinone condenses with phenol in presence of fuming - 
hydrochloric acid to give a compound, C,H, melting 


at 239°5°, and erystallising from glacial acetic acid in colourless, 
prismatic needles. The acetyl derivative melts at 166°, the benzoyl 
derivative at 185°, the dimethyl ether at 144°, and the dinitro- 
derivative at 223°. Similar condensations have also been effected 
with o-cresol and catechol; the o-cresol compound melts at 241°, 
and yields a dinitro-derivative melting at 270°, a diacetyl derivative 
melting at 208°, and a dimethyl ether melting at 197°. The catechol 
compound crystallises from acetone in rosettes of small, colourless 
a decomposing at about 250°; the dimethyi ether melts at 
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180. “The interconversion of a-hydroxy-acids and a-ketonic alde- 
hydes: a reversible reaction.” By Henry Drysdale Dakin and 
Harold Ward Dudley. 


The conversion of a-ketonic aldehydes into a-hydroxy-acids by 
the action of alkali has long been known, and may also be effected 
by enzyme action (J. Biol. Chem., 1913, 14, 155). The authors 
have succeeded in showing that the reverse change may take place. 
An aqueous solution of lactic acid, containing p-nitrophenyl- 
hydrazine, on keeping, slowly deposits methylglyoxaldinitropheny]l- 
hydrazone, crystallising from nitrobenzene in scarlet needles, and 
melting and decomposing at about 300°. A similar reaction takes 
place with glycollic and mandelic acids: 

R-CH(OH)-CO,.H — R:CO-CHO. 

The formation of methylglyoxal from lactic acid is of interest in 
connexion with the relationship between lactic acid and dextrose 
in carbohydrate metabolism in plants and animals. 


131. “ The bacterial oxidation of phenol.” 
By Gilbert John Fowler and Ernest Moore Mumford. 


Following the work of Fowler, Ardern, and Lockett (Proc. Roy. 
Soc., 1910, 83, B, 149), the authors have endeavoured to identify 
the products of fermentation and to follow the course of the 
reaction, when phenol is oxidised by the action of B. Helvolus. A 
solution, amounting in volume to 2 litres, containing 25 parts per 
100,000 of phenol, was inoculated with an active culture of 
B. Helvolus, and continuously aerated for many weeks, any carbon 
dioxide evolved being collected in U-tubes filled with soda-lime. 

Precautions were taken to prevent access of other organisms, cr 
of carbon dioxide from the air, into the solution, to maintain 2 
constant temperature and constant strength of solution, and to 
prevent moisture from entering the weighed soda-lime tubes. 

The total weight of carbon dioxide evolved corresponded closely 
with one-sixth of the total carbon present as phenol, indicating that 
only one carbon atom was oxidised to carbon dioxide. 

The liquid, after fermentation, was found to be faintly acid, and 
to give a white precipitate with baryta water. This precipitate 
was collected, washed with a little water, a little cold alcohol, and 
dissolved in boiling alcohol. From this solution a small quantity 
of the pure barium salt was prepared, and this, on analysis, gave 
Ba=43'53, which corresponds closely with the percentage present 
in barium trihydroxyglutarate, namely, 43°49. 
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The work is being continued with the object of obtaining a larger 
quantity of the product of fermentation, and investigating its 
properties more fully. 

Other phenolic derivatives are being studied by the authors and 
their co-workers, in the hope of arriving at a general conclusion as 
to the mechanism of such oxidation processes. 


132. “The vapour pressures of binary mixtures. Part II. The 
partial pressure of glyceryl trinitrate in solution in acetone.” 
By Arthur Marshall. 


In Part I (T., 1906, 89, 1350) the possible types of vapour- 
pressure curves were discussed and enumerated, a method of 
ascertaining the partial-pressure curves from the total-pressure curve 
was described, and experimental determinations of the total pres- 
sures of various mixtures were given, amongst others those of 
solutions of glyceryl trinitrate (nitroglycerine) in acetone. The 
curve is of the type to which the author has assigned the 
designation Ia. 

One of the peculiarities of this case is that the vapour pressure 
of acetone is about 160,000 times as great as that of glyceryl 
trinitrate, and consequently the partial-pressure curve of - acetone 
is identical with the total-pressure curve. This, however, in no 
way interferes with the calculations to ascertain the form of the 
partial-pressure curve of glyceryl trinitrate; on the contrary, it 
makes the calculations somewhat easier. 

The problem is of some practical importance, as it throws a light 
on the losses of nitroglycerine, which are liable to occur in the 
drying of explosives, such as cordite, which contain the two sub- 
stances. It is usual nowadays to recover part of the acetone used 
in the manufacture of explosives by drawing air from the stoves — 
through pipes to a suitable recovery plant. These calculations give 
an indication of the relative amounts of nitroglycerine, which may 
condense in the pipes and other parts of the plant in the different 
stages of the drying. Such condensation is, of course, troublesome 
on account of the explosibility of the substance and the special 
precautions that have to be adopted to deal with the condensate. 
The complete elucidation of this problem would, however, also 
require determinations of the vapour pressures of mixtures of 
gun-cotton and acetone, and these are not available. 

The calculations are based on Duhem’s equation : 

dp, «_ _dp,l-« 

de pr py 
in which p and p are the two partial pressures, and « is the 
molecular proportion in the liquid phase of the first substance, in 
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this case acetone. For any value of z, p can be obtained from a 
curve, as also can the differential dp,/dz. The value of p,.dz/dp, 
is then found by calculation, and the separate values of pp and 
dp,/dz are obtained by a process of trial and error. The whole 
course of the partial-pressure curve is thus gradually ascertained. 

This has been carried out for the pair of substances under con- 
sideration, with the results shown in the table below. The tem- 
perature of the measurements was 18°. At this temperature the 
vapour pressure of glyceryl trinitrate is estimated to be equal to 


about 0°001 mm. of mercury. 
Glyceryl 
10° trinitrate in 
Dr (glyceryl liquid phase, 
(acetone). dp,/dz. trinitrate). -—dp./dx.10°. per cent. 
0 100 100 
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183. “‘Carbamido- and other derivatives of af-dipropylamino- and 
af-diallylamino-propionic acids.” By Edward Percy Frankland 
and Henry Edgar Smith. 

The authors have prepared hydrobromic and nitric acid salts as 
well as mononitroso-derivatives of the hitherto unknown af-dipropyl- 
amino- and -diallylamino-propionic acids (I). The hydrobromic 
acid salts were obtained in a yield of 60 and 51 per cent. respec- 
tively by heating the amines with dibromopropionic acid in alcoholic 
solution. The dipropylamino-acid was converted into 1: 7-dipropyl- 
tetrahydrouric acid (II), and the diallylamino-acid into y-allyl- 
aminomethyl-f-allylhydantoin hydrochloride (III) by the reactions 
described by E. P. Frankland (T., 1910, 97, 1686) in the case of the 
corresponding benzyl derivatives (addition of cyanic acid and 
dehydration with 25 per cent. hydrochloric acid) : 

C,H,-N——-CH, 
O CH-N(C,H,) 
(IL.) 
(HCl) 


(III.) 


q 
j 
2 9 . 
q 18°4 106 78°4 113 94°0 
29°5 116 67°1 113 90°1 
41°5 131 55°6 117 85°4 
55°7 149 43°9 117 79°7 
713 171 31°4 113 72°3 
; 90°0 205 20°4 108 62°6 

1122 255 10°2 93 49°4 

141°0 280 3°0 72 30°3 
162°0 162 00 _ 0-0 
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134. “ The relative activities of certain organic iodo-compoands with 
sodium phenoxide in alcoholic solution. Part I. Some normal 
primary-alkyl iodides.” By David Segaller. 

The author has made a series of measurements of the velocity- 
coefficients of the interaction of the normal primary alkyl iodides 
and sodium phenoxide in alcoholic solution. The following 
homologues were dealt with: methyl, ethyl, propyl, butyl, amyi, 
hexyl, heptyl, octyl, and cetyl iodides. With the exceptioa 
of amyl iodide, the velocity-coefficients were found to decrease with 
increasing molecular weight, very rapidly from methyl to butyl 
iodides, and then very gradually. The coefficient for amyl iodide 
is very much lower than would have been expected. 


135. “ An attempt to resolve an oxonium salt.” By Stanley Isaac 
Levy, Eric John Holmyard, and Siegfried Ruhemann. 


Since it has long been known that organic compounds can be 
obtained in which oxygen functions as a quadrivalent element, it 
seemed to be of interest to attempt the preparation of salts of 
oxonium compounds of which the molecules have no plane of 
symmetry, with a view to the preparation of optically active 
derivatives, in which the activity arises wholly or in part from 
the asymmetry of the oxonium group. 2-Phenyl-6-methyl-4-pyrone 
(Ruhemann, T., 1908, 98, 431) appeared especially suitable for this 
purpose, since it forms a stable hydrochloride which is not hydro- 
lysed in aqueous solution. 

The hydrochloride of this base was accordingly prepared in the 
pure state, and treated with silver d-bromocamphorsulphonate. 

Attempts were made to effect a resolution of the 2-phenyl- 
6-methyl-4-pyrone d-a-bromocamphor-m-sulphonate which was ob- 
tained into the two forms which should be theoretically possible, 
but owing to the small quantities available, no definite conclusions 
could be drawn. The values obtained, however, indicate that 
interesting results should be forthcoming with larger quantities, and 
the authors hope to resume the work at a later date. 

2-Phenyl-6-methyl-4-pyrone hydrochloride, 

H:CMe H 
(loc. cit., p. 434), is obtained when dry hydrogen chloride is passed 
into a solution of the pure base in absolute ether. The faintly- 
yellow solid which separates is collected, and freed from ether and 
hydrogen chloride by being kept for several days in a vacuum over 
sulphuric acid and soda-lime. The compound is very readily soluble 
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in water, alcohol, or hot acetone, crystallising from the latter in 
radial aggregates of needles, which, on heating, begin to soften at 
125°, and melt and decompose to a dark red liquid at 165—170°. 
2-Phenyl-6-methyl-4-pyrone d-a-Bromocamphor-n-sulphonate, 

When the calculated quantity of silver d-a-bromocamphor- 
m-sulphonate (m. p. 145°, decomp.), dissolved in absolute alcohol, 
is added to a solution of the pyrone hydrochloride in the same 
solvent, an immediate precipitate of silver chloride is obtained. 
After its removal, the clear alcoholic filtrate is evaporated to dryness 
at 30° in a vacuum; the greyish-white residue is moderately soluble 
in hot acetone, from which it separates readily on cooling in colou:- 
less prisms, which begin to darken at about 90°, and melt com- 
pletely to a deep red liquid at 160°: 

0°2106 gave 0°4112 CO, and 0°0948 H,O. C=53'25; H=5-00. 

Cy. H,,0,SBr requires C=53°12; H=5°03 per cent. 


136. “The spontaneous crystallisation of solutions of potassium 
chloride, bromide, and iodide.” By Bernard Mouat Jones and 
Popatlal Govindlal Shah. 


The supersolubility curves for the solutions of potassium chloride, 
bromide, and iodide, and for the ice-phase in every case, have been 
traced, using the methods previously employed. The “metastable 
ranges” are about 10°, 12°, and 3° for the chloride, bromide, and 
iodide respectively. The vigour of the shaking was varied through 
a considerable range, and found to have little or no effect on the 
temperature of crystallisation. The rate of cooling of the tubes, 
so long as it was not quicker than 1° in about ten minutes, was 
found to have no appreciable effect on the crystallising temperature. 
The bearing of the work of Young (J. Amer. Chem. Soc., 1911, 33, 
148) on the mechanical stimulus to crystallisation upon the signifi- 
cance of the supersolubility curves was discussed. 


137. ‘The absorption spectra of some derivatives of the nitroamino- 
phenols in relation to their constitution.” By Raphael Meldola 
and John Theodore Hewitt. 


The authors have examined the absorption spectra of picramic 
and isopicramic acids in alcoholic, acid, and alkaline solutions. A 
comparison has been instituted with 2: 3: 5- and 2:3: 6-trinitro- 
acetylaminoanisoles ; the latter compounds, although containing no 
hydroxyl groups, give evidence of salt-formation with alkali of 
sufficient strength; this change is not accompanied by elimination 
of a nitro-group. 
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138. “ Colours produced by tetranitromethane with compounds con- 
taining elements capable of showing change in valency.” By 
Hans Thacher Clarke, Alexander Killen Macbeth, and Alfred 
Walter Stewart. 


Ostromisslensky (J. pr. Chem., 1911, [ii], 84, 489) has shown that — 
ethylenic compounds, when dissolved in paraffin hydrocarbons, give 
yellow colours with tetranitromethane. It appeared to the authors 
that this was probably a special case of a more general phenomenon, 
and experiments were therefore carried out to see if similar 
colorations were shown when tetranitromethane was allowed to react 
with compounds containing atoms of elements capable of showing 
a higher stage of valency. Thus, the sulphur atom in alkyl 
sulphides is bivalent, but is capable of becoming quadrivalent in 
the sulphonium compounds; and it was thought that since such 
an atom obviously contains a store of residual affinity, it might act 
in a manner similar to the unsaturated carbon atoms of ethylenic 
compounds. About thirty substances containing atoms of this type 
have been examined; and the prognostication has been found to be 
correct. The following results, among others, have been obtained. 

The elements the compounds of whick have been investigated 
are: bromine, iodine, nitrogen, phosphorus, sulphur, and oxygen; 
and in certain cases compounds have been chosen which contained 
more than one atom of the elements in question. 

The method employed was to dissolve the substance to be tested 
in chloroform (about 0°1 gram in 5 c.c.), and add to this a very 
dilute solution of tetranitromethane in chloroform. 

It was found that the violet tint of a chloroform solution of 
iodine was changed to brown by the addition of tetranitromethane. . 
There does not seem to be much of importance in this, however, as 
the formation of the usual brown oxonium complex would explain 
the occurrence of the colour without the need for any further 
assumptions. Ethyl iodide, on the other hand, gives a greenish- 
yellow tint, which does not appear to be due to the presence of 
free iodine, as it is not removed by shaking the solution with 
aqueous sodium thiosulphate solution. Ethyl bromide shows no 
marked colour change with tetranitromethane. This is in agree- 
ment with the original hypothesis, since bromine is much less ready 
to produce stable compounds of higher valency than is iodine, as 
witness the formation of the iodonium derivatives, which have no 
analogues among bromine compounds. 

With regard to phosphorus, it was found that triethylphosphine 
yields a deep’ yellowish-brown tint. Benzylphosphine shows a some- 
what similar colour; but in this case the presence of the benzene 
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nucleus alone might have been sufficient to bring the coloration into 
existence. 

Taking nitrogen next, Ostromisslensky had already observed that 
dimethylaniline gave a dark tint with tetranitromethane. The 
authors have examined various groups of nitrogen derivatives. 
Amides, such as acetamide, formamide, and carbamide, show no 
colour. Amino-derivatives appear to differ from each other to some 
extent. Ethyl B-aminocrotonate gives a deep yellow tinge which 
may, however, be due to the ethylenic bond ; acetaldehyde-ammonia 
produces a clear yellow colour, whilst urethane in alcoholic solution 
shows no coloration. The latter apparent anomaly may be accounted 
for if urethane is regarded as the amide of ethoxyformic acid. 
Among the cyclic nitrogen derivatives, methylpiperidine gives a 
golden-yellow tinge. 

Turning to sulphur derivatives, the following results were 
obtained. Alkyl sulphides show yellow tinges; propyl sulphide, for 
example, produces a deep golden-yellow colour; whilst ethyl thio- 
diglycollate gives a very pale yellow. Ethylthetine shows no colour 
when mixed with tetranitromethane in chloroform solution; on 
keeping for a day or two a yellow tint is produced, but this appears 
to be due to tetranitromethane decomposition products. It is safe 
to say that under the conditions of the experiment, bivalent sulphur 
atoms produce a colour, whilst quadrivalent ones are inactive. 
Pentamethylene sulphide, in which the sulphur atom is a member 
of a ring, gives the same golden-yellow tint as do open-chain 
sulphides. Thiocarbamide in alcoholic solution reacts violently 
with tetranitromethane, and gives a yellow colour. The origin of 
this reaction might be sought in the presence of traces of nitrous 
fumes liberated from the tetranitromethane; but no analogous 
reaction was observed with carbamide. Thioacetic acid shows no 
colour, but thioacetamide gives a pale golden-yellow. Acetothienone 
shows a very faint discoloration. 

A comparison of the results leads to an interesting point. Acetic 
acid and thioacetic acid show no colours, so that the conjugation of 
a carbonyl oxygen with a hydroxylic oxygen or a sulphur atom of 
the -SH group evidently has no colour-producing effect. Again, 
acetamide and carbamide also give no tints, so that the conjugation 
of carbonyl oxygen with the amide nitrogen is also not sufficient 
to give rise to colour. On the other hand, both thioacetamide and 
thiocarbamide yield yellow tints, which appears to indicate that in 
their case there is sufficient free residual affinity in the molecule. 
This agrees with the fact that sulphonium derivatives are much 
more stable than oxonium ones, which is probably due to the greater 
residual affinity of the bivalent sulphur atom. 


il 

4 

4 

4 

| 

4 

€ 


163 


Among the oxygen derivatives, the results at first sight appear 
to be anomalous. Ether, dimethylpyrone, and lactide give no 
colour; pentamethylene oxide gives a very faint discoloration. On 
the other hand, 1: 4-dioxan shows a yellow tinge. It is clear from 
this that the presence of a second non-carbon atom in the six- 
membered ring of 1: 4-dioxan is capable of enhancing the pro- 
perties of the first one, as Clarke (T., 1912, 101, 1788) has shown . 
to be the case in a recent quantitative investigation. 

The results for a group of six-membered cyclic substances con- 
taining all permutations of two atoms of sulphur, oxygen, and 
nitrogen are shown in the table below (the non-carbon atoms are 
placed in brackets for convenience) : 


Pentamethylene oxide............... (O) Faint discoloration 
“a sulphide ......... (S) Golden yellow 

(N) 

1:4-Dimethylpiperazine ......... (N,N)  Reddish-brown 
(N,O) Golden yellow 

1: 4-Methyithiazan ................. (N,S) 


A comparison of these tints brings out the following. A single 
etheric oxygen atom yields a practically negligible tint, but when 
the more highly unsaturated sulphur and nitrogen atoms are 
employed, marked tints are produced by the corresponding sub- 
stances. Secondly, two etheric oxygen atoms, when conjugated with 
one another in the 1: 4-positions in the ring, are able so to reinforce 
each other as to produce a colour, although a very pale one. 
Thirdly, when the more basic atoms of sulphur or of nitrogen are 
conjugated together there is produced a deepening of tinge, the 
reagent giving a lemon-yellow coloration in the dithian, and brown 
in the dimethylpiperazine. Obviously, in these compounds, the 
depth of tint bears some relation to the amount of residual affinity 
on the atoms involved. Finally, the conjugation of a strongly 
basic atom, nitrogen, with a less basic one, oxygen or sulphur, 
produces a golden-yellow colour, whereas when two weakly basic 
atoms, sulphur and oxygen, are conjugated, the less intense lemon- 
yellow tint is obtained. From these results, it appears as if this 
reaction might form a rough and ready way of estimating the 
amount of residual affinity in compounds containing atoms of this 
type. 

A comparison of cyclic substances with the corresponding open- 
chain derivatives shows that very little change takes place in the 
tints when the ring is opened. 1: 4-Thioxan and the corresponding 
open-chain compound, having the formula MeS-CH,-CH,-@Me, 
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both give lemon-yellow colours. Similarly, diphenylpiperazine gives 
a brown tint, whilst the open-chain analogue, 
produces a brown tint which rapidly changes to dark green. 
From the foregoing, it appears evident that the results obtained 
by Ostromisslensky in the case of ethylenic substances are merely a 
particular case of a more general phenomenon. The carbon atoms 
in the ethylenic bond are not fully saturated, and are therefore to 
be considered as analogous to those of other elements which are 
capable of altering their valency to a higher grade. This investi- 
gation is being continued by means of the spectrograph; and it is 
hoped that the results will shortly be communicated. 


189. “Note on the oil of the fruits of Alpinia alba, Rose.” By 
Samuel Shrowder Pickles and John Campbell Earl. 


A small quantity of the fruits of Alpinia alba, Rose. (Amomum 
medium, Lour.) was received at the Imperial Institute from Hong 
Kong in 1911. The fruits, on examination, were found to contain 
a volatile oil, which occurred almost entirely in the seeds. 

By distilling the fruits with steam, about 1 per cent. of a pale 
yellow oil, having an odour recalling those of lemon and eucalyptus, 
was obtained. The following constants were found for the oil: 
0°9366, a, (in a l-dem. tube at 20°) — 2°15’. 

The oil, of which only 70 c.c. were available, was shaken, first 
with dilute sodium carbonate, next with sodium hydrogen sulphite 
solution, then with dilute sodium hydroxide, and finally with 50 per 
cent. resorcinol solution to absorb cineole. 

From the results of this treatment and the subsequent examination 
of the various products, the composition of the oil was found to 
be approximately as follows: 

Cineole, 69 per cent.; characterised by the crystalline additive 
product with iodol. 

Aldehydes and ketones, 27'5 per cent., consisting mainly of citral, 
which was characterised by means of the semicarbazones and the 
8-naphthacinchoninic acid. 

Phenols, 1°5 per cent. 

Acids, 1 per cent. A small quantity of a crystalline acid, m. p. 
46—48°, was isolated, but not in sufficient quantity for identifi- 
cation. 

The residue, amounting to about 1 per cent., seemed from its 
odour to consist chiefly of terpenes. 
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ADDITIONS TO THE LIBRARY. 
I, Donations. 
Claude, Georges. Liquid air, oxygen, nitrogen. Translated by 
Henry E. P. Cottrell. London 1913. pp. xxv+418. ill, 18s. net. 
(Reed. 25/4/13.) From the Publishers: Messrs. J. & A. Churchill. 
Stahler, Arthur. [Editor]. Handbuch der Arbeitsmethoden in der 


anorganischen Chemie. Vol. I. Leipzig 1913. pp. xii+786. ill. 
M. 25.—. (Reference.) From the Publishers: Messrs. Veit and Co. 


Il. By Purchase. 


Montamy, d’Arclais de. Traité des couleurs pour la peinture en 
émail et sur la porcelaine. Paris 1765. pp. lii+287. (Reference.) 

Neumann, Caspar. Chemical Works. Abridged and methodized ; 
with large additions ... by William Lewis. London 1759. pp. 
xvi+586+[xxxviii]. (Reference.) 

Rutty, John. Methodical synopsis of mineral waters, compre- 
hending the most celebrated medicinal waters, both cold and hot, of 
Great Britain, Ireland, France, Germany ... and several other - 
parts of the World. .. . Interspersed with tables. London 1757. 
pp. xvi+ 660+ [viii]. (Reference.) 


III. Pamphlets. 


Curtius, Theodor, and Franzen, Hartwig. Ueber die chemischen 
Bestandteile griiner Pflanzen. Mitteilungen I-V. (From the 
Sitzungsber. Heidelberger Akad. Wiss., 1910, 1912.) 

Holmberg, Bror. Ueber optisch aktive -Dichlorbernsteinsiuren. 
(From the Svensk Kem. Tid., 1912.) 

Schir, Hduard. Ueber Reaktionen des Hydrocoerulignons. (From 
the Schweiz. Woch. Chem. Pharm., 1912.) 

Schilling, C/., Krogh, M. von, Schrauth, W., and Schoeller, /. 
Die Wirkung organischer Quecksilberverbindungen bei Spirochiitenin- 
fektionen. (From the Zeitsch. Chemotherapie u. verwandte Gebiete, 
1912, 1.) 

Schmidt, Zrnst, and Seeberg, A. Ueber das Neurinbromid. (From 
the Apoth. Zeit., 1912.) 

Schoeller, Walter, and Schrauth, Wal her. Neuere Anschauungen 
uber den Chemismus der Gift- und Heilwirkung organischer Queck- 
silberverbindungen. (From the Med. Klinik, 1912.) 

Schwarzkop, Paul. Beitriige zur Kenntnis der komplexen Eisen- 
cyanverbindungen mit besonderer Beriicksichtigung der Bildung von 
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Nitroprussid. (From the Abhandl. deut. natwrwiss-med Ver. Bohmen, 
1911, 3.) 

White, Hdmund. Lecture on thorium and its compounds. De- 
livered before the Institute of Chemistry. London 1912. pp. 28. 


RESBARCH FUND. 


A meeting of the Research Fund Committee will be held in June 
next. Applications for grants, to be made on forms which can 
be obtained from the Assistant Secretary, must be received on, or 
before, Monday, June 2nd, 1913. 

All persons who received grants in June, 1912, or in June of any 
previous year, whose accounts have not been declared closed by 
the Council, are reminded that reports must be in the hands of the 
Hon. Secretaries not later than Monday, June 2nd, 1913. 

The Council wish to draw attention to the fact that the income 
arising from the donation of the Worshipful Company of Gold- 
smiths is more or less especially devoted to the encouragement of 
research in inorganic and metallurgical chemistry. Furthermore, 
that the income due to the sum accruing from the Perkin Memoria] 
Fund is applied to investigations relating to problems connected 
with the coal-tar and allied industries. 


VAN’T HOFF MEMORIAL LECTURE. 
An Extra Meeting will be held on Thursday, May 22nd, 1913, 
at 8.30 p.m., when the van’t Hoff Memorial Lecture will be 
delivered by Professor James Walker, F.R.S. 


At the next Ordinary Scientific Meeting on Thursday, May 15th, 
1913, at 8.30 p.m., there will be a ballot for the election of Fellows, 
and the following papers will be communicated : 

“Studies of dynamic isomerism. Part XV. The influence of 
light on isomeric change.” By T. M. Lowry and H. R. Courtman. 

“ Derivatives of o-xylene. Part III. The presence of a mobile 
nitro-group in each of the two trinitro-o-xylenes.” By A. W. Cross- 
ley and W. R. Pratt. 

“ Derivatives of o-xylene. Part IV. Synthesis of 4:5-dibromo- 
3-o-xylenol.”” By A. W. Crossley and 8. Smith. 

“ Synthesis of unsymmetrical derivatives of deoxybenzoin.” By 
J. C. Cain, J. L. Simonsen, and C. Smith. 


R. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.Z., AND BUNGAY, SUFFOLK. 
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PROCEEDINGS 


CHEMICAL SOCIETY. 


Vol. 29. No. 416 


Thursday, May 15th, 1913, at 8.30 p.m., Professor W. H. Perkin, 
LL.D., F.R.S., President, in the Chair. 


Reference was made to the death, on April 29th, 1913, of Mr. 
Matthew Algernon Adams, of Maidstone, who was elected a Fellow 
on February 15th, 1877. 


The PrestpENT announced that the Council have proposed the 
following gentlemen as Honorary and Foreign Members, and that 
a ballot for their election will be held at the next Ordinary 
Scientific Meeting on Thursday, June 5th: 

Professor Dmitri Petrovitsch Konovaloff (St. Petersburg). 

Professor Alfred Werner (Ziirich). 


The PresipEnt also read the following statement which the 


Council have received with reference to the Van’t Hoff Memorial 
Fund: 


Report oF THE Van’t Horr ComMITTEE, 
April 18th, 1913. 


The united Committees of Amsterdam and Rotterdam have 
teceived up to the present a sum of F1.56,000, about F1.6,000 having 
been contributed by foreign countries. A sum of F1.35,000 has 
been set aside to defray the cost of the statue to be erected in 
Van’t Hoff’s native town, Rotterdam, after the design of: Mr. 
Charles van Wijk, of The Hague. It is hoped that the inauguration 
may take place during the course of 1915. After the expenses have 
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7 been deducted, the remainder will be allotted to the Van’t Hoff 

a Memorial Fund for the advancement of original research in pure 

- and applied chemistry. Probably the Royal Academy of Science 

7 of Amsterdam will undertake to manage the capital and to assign 

the annual grants. 

q Certificates were read for the first time in favour of Messrs. : 

q William Rhys-Davies, Swan Arcade, Bradford. 

. Roy Gongalves Glenday, B.A., Emmanuel College, Cambridge. 

q Victor Lefebure, B.Sc., 25, Belitha Villas, Barnsbury, N. 

: Duncan James Macnaughten, 31, Clonmel Road, Fulham, 8.W. 

Percy Cyril Lesley Thorne, B.A., Borough Road Training College, 
Isleworth. 

Jeremiah Twomey, B.Sc., 21, Onslow Road, Elm Park, Liverpool. 

Thomas Howard Young, 118, Scotia Street, Winnipeg, Canada. 


Messrs. A. J. Ewins and H. Finnemore were elected Scrutators, 
and a ballot for the election of Fellows was held. The following 
were subsequently declared as duly elected: 


John Percy Batey, M.Sc.Tech. Harold Charles Lloyd, B.Sc. 
Horace George Battye. John Francis McCann. 

George Frederick William Blackburn. Harry Bertram Maynard. 

Edward Cahen. Bhaichand Anupchand Mehta, M.A. 
Alexander Caruth. Arthur George Abraham Miller, B.Sc. 
Noél Guilbert Stevenson Coppin, M.Sc. _— Ferrand Paget. 

Arthur Ernest Crutchley. Francis Martin Potter, B.Sc. 
Vasanji Premji Dalal, M.A., B.Sc. Julien Pierrre Frederic Pougnet. 
Harold Davies. Kali Prosonuo Rai. M.A. 

Alfred Gilbert Dix, B.Sc. Arthur Samuel Robinson, B.Sc. 
Herbert Garland. John Robert Ruffley. 

Fritz Haber. Reginald William Rusby. 

Percy Wolmer Hill. Hormusji Kharschedji Sahiar, M.A. 
Harold Edward Pollock Hodsoll. Sosale Garalapury Sastry, B.A. 
Thomas Arthur Holroyd, B.Sc. Herbert Sutcliffe Shrewsbury. 
Percy Hutchinson, B.Sc. William James Stansfield. 

Hilton Ira Jones. Thomas Watson. 

Darab Dinsha Kanga, M.A. Cornelius Williams, B.Sc. 

Douglas Rayment Keller, B.Sc. Thomas Harrison Winstanley. 
Emmanuel Francis Kur. Clifton Wyver. 

Joseph Stuart Lawson. William John Young, D.Sc., M.Se. 


Of the following papers, those marked * were read: 


*140. “Studies of dynamic isomerism. Part XV. The influence of 
; light on isomeric change.” By Thomas Martin Lowry and 
Harold Reuben Courtman. 
Several substances which readily undergo isomeric change on 
dissolution were exposed to the action of ultraviolet light by enclos- 
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ing the solutions in a silica polarimeter tube surrounded by a silica 
water-jacket and placed in close proximity to a silica mercury lamp. 
Of nine substances examined, only two showed any marked accelera- 
tion of isomeric change. In the case of aminomethylenecamphor 
the increase of velocity was confined to the period of exposure to 
light, but in the case of benzoyleamphor it persisted after the light 
was extinguished, as if some chemical catalyst had been produced 
in the solution. 


*141. “Derivatives of o-xylene. Part III. The presence of a 
mobile nitro-group in each of the two trinitro-o-xylenes.” By 
Arthur William Crossley. and Walter Ryley Pratt. 


3:4:5-Trinitro- and 3:4:6-trinitroo-xylenes each contains a 
mobile nitro-grcup occupying position 4 in the former and position 3 
in the latter compound. The groups are replaced by the amino- 
group when treated with alcoholic ammonia (T., 1911, 99, 2345), 
and it has now been found that many substituted amines behave 
similarly to ammonia. Derivatives have been prepared from the 
following primary amines: methylamine, ethylamine, aniline, 
p-toluidine, o- and panisidine, benzylamine, and, using the second- 
ary amines, dimethylamine and piperidine. Ortho and meta- 
nitroaniline and methylaniline appear to have no action on the 
trinitroxylenes, and although interaction takes place between both 
trinitroxylenes and diethylamine, also p-phenylenediamine, only 
resinous products and no crystalline derivatives could be obtained. 

It is interesting to note that the mobile group in 3:4 : 5-trinitro- 
o-xylene is situated ortho- to the two other nitro-groups, whereas in 
3:4:6-trinitro-o-xylene it is ortho- to one and para- to the other, _ 
both positions which, as already noticed, seem especially favourable 
to replacement. 

Discussion. 


Dr. Firirscuerm confirmed Prof. Crossley’s conclusion that the 
mobility of a nitro-group in 3: 4: 5-trinitro-o-xylene should even be 
exceeded in tetranitroaniline. He agreed with the President’s view ’ 
that this fact could not be entirely accounted for by the influence 
of the additional nitro-group in the para-position to the mobile 
group, since the effect of a para-nitro-group would be small in com- 
parison with that exercised by the two nitro-groups already present 
in the ortho-positions. The methyl groups in trinitro-o-xylene 
would, however, largely account for the difference. Methyl was 
known to lower the reactivity of chlorine in chlorodinitrobenzene 
and that of a nitro-group in trinitrobenzene ; also the tendency of 
m-dinitrobenzene and s-trinitrobenzene to form additive compounds 
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with amines, the dissociation constant of nitrobenzoic acids, etc. 
(compare also Blanksma, Rec. trav. chim., 1906, 25, 175). 

Prof. Crossley’s proof that 3: 4: 6-trinitro-o-xylene and Meldola’s 
trinitroacetylaminophenol exchanged their nitro-groups in different 
positions appeared to be of considerable interest. The cause might 
possibly be traced to the effect which the residual affinity of the 
hydroxyl group in Meldola’s compound must have on the amount 
of affinity at the disposal of the various benzenoid carbon atoms for 
binding the nitro-groups. 

Dr. R. Seticman asked whether Prof. Crossley had noticed any 
difference in the mobility of the nitro-groups in 3: 4: 5-trinitro- and 
3: 4: 6-trinitro-o-xylenes. In view of the form which the discussion 
had taken, several speakers having ascribed the mobility to the 
ortho-position of two nitro-groups rather than to their para-position, 
it seemed that any such observation by Prof. Crossley should settle 
the question, as he had two compounds differing only in the relative 
positions of the nitro-groups. 

In reply, Prof. Crosstey stated that at the present time no 
measurements of value had been made of the relative mobility of the 
nitro-groups in 3:4: 5-trinitro- and 3: 4: 6-trinitro-o-xylenes. 
Many experimental difficulties would have to be overcome before 
this would be possible, and work with this object in view was now 
being undertaken. 


*142. “Derivatives of o-xylene. Part IV. Synthesis of 4 :5-di- 
bromo-3-0-xylenol.” By Arthur William Crossley and Sydney 
Smith. 

4:5-Dibromo-3-0-xylenol, prepared by the method already indi- 
cated (P., 1912, 28, 333), crystallises from aqueous alcohol in 
glistening, flattened needles, melting at 97°. The acetyl derivative 
separates from light petroleum in large, hexagonal prisms, melting 
at 78°, and the benzoyl derivative crystallises from alcohol in small, 
transparent rhombs, melting at 153°. 


*143. ‘The synthetical preparation of the d-glucosides of sitosterol, 
cholesterol, and some fatty alcohols.’’ By Arthur Henry Salway. 


It has already been shown (T., 1913, 103, 399) that ipuranol 
and some allied compounds occurring in plants, to which specific 
names had been assigned, are phytosterol glucosides. In many 
cases these compounds appear to consist of sitosterol-d-glucoside, 
C,;H,;0°C,H,,0;, whilst in other instances they seem to be a 
mixture of the latter with the glucoside of stigmasterol, 
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The author gave a description of the synthetic preparation and 
properties of some glucosides of the above-mentioned type, and also 
of the glucosides of some fatty alcohols, The compounds which have 
now been prepared and characterised are as follows: (1) Sitosterol- 
d-glucoside, Cy7H,,0°C,H,,0, (m. p. 295—300°); (2) cholesterol- 
d-glucoside, Cy7H,,0°C,H,,0; (m. p. 285°); (3) Myricyl-d-glucoside, 
(m. p. 99°) ; (4) ceryl-d-glucoside, 
This compound was obtained in two modifications, melting at 94° 
and 135° respectively; and (5) cetyl-d-glucoside, C,.H,.0°C,H,,0;. 
Although this glucoside was first synthetically prepared by Fischer 
and Helferich (Annalen, 1911, 383, 68), it has now been somewhat 
more completely characterised. 

Several derivatives of the above-mentioned glucosides have 
likewise been prepared. 


Discussion. 


In reply to Dr. Forster, Dr. Sarway stated that the substances 
previously designated as ipuranol, trifolianol, cluytianol, etc., were 
so named in order to indicate their origin and alcoholic nature, 
and no other method of procedure was possible in the case of new 
organic compounds of unknown constitution. Since it had now 
been ascertained that the group of substances referred to were 
phytosterol glucosides, it was possible to designate them collectively 
as phytosterolins. 


*144. “The rotatory dispersive power of organic compounds. Part I. 
The measurement of rotatory dispersion.” By Thomas Martin 
Lowry. 

A description was given of methods and apparatus suitable for . 
ordinary laboratory use in the measurement of rotatory dispersion. 
Special importance is attached to measurements of rotatory power 
for the mercury lines of wave-length 5461 and 4359. 


*145. “The rotatory dispersive power of organic compounds. 
Part II. The form of the rotatory-dispersion curves.” By 
Thomas Martin Lowry and Thomas William Dickson. 


It was shown that the rotatory dispersion in a large number of 
simple organic compounds can be expressed by the formula: 

a 
2,” 
where a, is the “ absolute rotatory power ” and A,? is the “ dispersion 
constant ” of the substance. 
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146. “Synthesis of unsymmetrical derivatives of deoxybenzoin. 
By John Cannell Cain, John Lionel Simonsen, and Clarence Smith. 


The authors have prepared §-keto-a-4-methoryphenyl-B-3 : 4-di- 
‘methoryphenylethane (I) by condensing p-methoxyphenylacetyl 
chloride with veratrole, and B-keto-B-4-methoryphenyl-a-3: 4-di- 


methozyphenylethane (II) by condensing 3:4-dimethoxyphenyl- 
acetyl chloride with anisole. Ozimes of both compounds were also 
prepared. 
147. “ A constant pressure viscometer.” 
By William Hamilton Patterson. 


A viscometer was described in which the varying levels of the 
liquid measured play no part in determining the pressure of flow, 
and hence no corrections are required for density, etc. Determina- 
tions can be carried out at different temperatures. A constant 


pressure of air drives the liquid slowly through a narrow-bore tube, 
which is made of fused silica. 


148. “The chemical nature of some radioactive disintegration 
products. Part II.” By Alexander Fleck. 


In accordance with the theoretical conclusions advanced inde 
pendently by K. Fajans and F. Soddy since the first part of this 
paper was published (T., 1913, 103, 381), it has been found that 
radium-A is chemically non-separable from radium-F (polonium), 
and that thorium-D and actinium-D are, in the same way, similar 
to thallium. The ron-separability of radium-A from polonium was 
proved by placing two plates of different metals simultaneously in 
a solution containing radium-A, -B, -C, and -F for one minute. 
There were thus different potential differences forcing the ions of 
the radio-elements on to the plates, but it was found that the same 
relative quantities of polonium and radium-A were deposited on 
each of the various pairs of metals tried. 

The case of the similarity of the -D members and thallium was 
shown by a number of reactions and by fractionally precipitating 
thallium first as chloride and finally as sulphide from an alkaline 
solution. The concentration of the active substance was not altered 
in any of the fractions. : 
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Actinium-B was also proved to be non-separable from lead by a 
series of fractional precipitations of lead sulphate, in which it was 
shown that the concentration of actinium-B is constant in all 


fractions. 


149. “The estimation of small quantities of lead.” 
By Alfred Vincent Elsden and John Firth Stansfield. 


Wilkie’s observations (J. Soc. Chem. Ind., 1909, 28, 636) on the 
co-precipitation of lead and ferric iron by ammonia have been 
confirmed, and this property has been applied to the separation 
and estimation of small quantities of lead. A new method for the 
estimation of lead in the presence of irom was described, and 
examples were given. 


150. “ The iodocinnamic acids.” 
By Thomas Campbell James. 


Three monoiodccinnamic acids are at present recorded in the 
literature, all of which are classed as B-iodocinnamic acids. The 
author has prepared a fourth isomeride by treating a8-dihydroxy- 
8-phenylpropionic acid (Fittig and Ruer, Annalen, 1892, 268, 27) 
with a concentrated solution of hydriodic acid at the ordinary 
temperature. 

An examination of the properties of the isomerides indicates 
that Michael’s B-iodocinnamic acids (Ber., 1901, 34, 3658) are 
correctly described, whilst that prepared by Ortoleva (Gazzetta, 
1899, 29, i, 504) is a-iodocinnamic acid, and the new isomeride is 
a-iodoallocinnamic acid, 


151. “Rate of evolution of gases from supersaturated solutions. 
Part I. Influence of colloids and of suspensions of charcoal on 
the evolution of carbon dioxide.” By Alexander Findlay and 
George King. 

The velocity of escape of carbon dioxide from supersaturated 
solution in water, in solutions of potassium chloride, in colloidal 
solutions of gelatin, starch, dextrin, ferric hydroxide, peptone, agar, 
and in aqueous suspensions of platinum and charcoal, has been 
studied. Measurements were made of the velocity of spontaneous 
evolution of gas from unagitated solutions, but attention was 
devoted mainly to the study of evolution from well-agitated solu- 
tions, a suitable apparatus and method of working having been 
devised, whereby the very rapid evolution of gas can be accurately 
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measured. Whereas, in the case of pure water and solutions of 
potassium chloride, the velocity of evolution is very nearly propor- 
tional to the degree of supersaturation, this no longer holds good 
in the case of colloidal solutions, which also show marked differences 
among themselves. In carrying out the measurements, the solutions 
were first saturated with carbon dioxide under a pressure of about 
760 mm. above atmospheric ; the pressure was then reduced to that 
of the atmosphere, and the gas evolved was measured. On reducing 
the pressure, a period of quiescence, during which practically no 
gas was evolved, occurred in the case of most of the solutions, but 
in the case of ferric hydroxide and of peptone no such quiescent 
period was obtained, and spontaneous evolution of gas took place 
immediately the pressure was reduced. 


152. “Viscosity maxima and their interpretation.” By Ferdinand 
Bernard Thole, Albert George Mussell, and Albert Ernest 
Dunstan. 


In view of the investigations recently published by Denison and 
by Kurnakov and Schemtschushni on the interpretation of maxima 
in the viscosity-composition curves of liquid mixtures, the authors 
have investigated more fully the various types of curves obtained 
for different liquids, particularly with those pairs of compounds the 
freézing-point composition curves of which have been determined. 

The results show that in general liquids which give a mixture of 
maximum melting point give also a mixture with a maximum 
viscosity, although in certain cases a sagged curve may be obtained 
if one of the components has a higher molecular complexity than 
the compound formed. 

The position of the point of maximum viscosity is not dependent 
entirely on the composition of the complex, although in cases where 
the two components have a strong mutual chemical affinity the 
maximur. viscosity is found with the mixture of simple molecular 
composition, for example, thiocarbimides-amines and sulphuric 
acid-water. 


153. “Condensation of aromatic aldehydes with pyruvic acid.” 
By Eva Lubrzynska and Ida Smedley. de 


Piperonal, anisaldehyde, and cinnamaldehyde were condensed 
with pyruvic acid in very dilute alkaline solution; the By-unsatur- 
ated a-ketonic acids formed were oxidised with hydrogen peroxide in 
neutral solution, and the corresponding af-unsaturated acids 
isolated. 
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154. ‘‘ The isolation and purification of cerebrone.” 
By Arthur Lapworth. 


During the last three years the author has frequently had 

_ occasion to prepare pure cerebrone from large quantities of brain. 
He has found it most satisfactory to extract the material, partly 
dried in spirit, with boiling methyl alcohol, to precipitate most of 
the phosphatic materials by neutralising the hot liquid with methyl- 
alcoholic baryta, subsequently decanting the clear, supernatant 
liquid, and destroying the remaining phosphatides by adding excess 
of powdered barium oxide and boiling for several hours. The 
solvent is then mostly removed, and the residue rendered slightly 
acid with glacial acetic acid in the presence of chloroform, which is 
subsequently removed by distillation, and the cerebrone, mixed 
with cholesterol, extracted by methyl alcohol. Complete separation 
of phosphatides and cholesterol from the cerebrone may be effected 
in several ways, of which continuous extraction with boiling 
acetone is the most efficient (compare Lorrain Smith and Mair, 
J. Path, Bact., 1910, 15, 122; 1911, 16, 131; Lapworth, idid., 1911, 
16, 255; Loening and Thierfelder, Zeitsch. physiol. Chem., 1912, 
77, 202). 


155. “Cyaphenine.” By John Edwin Mackenzie. 


The formula generally assigned to cyaphenine is (C,H;*CN)s, 
but its molecular weight does not appear hitherto to have been 
determined directly. 

In some experiments performed with the object of obtaining 
benziminohydrin from benzimino-ethyl ether hydrochloride accord- 
ing to the equation: 


cyaphenine was found among the products of the reaction. A 
number of determinations of the elevation of the boiling point of 
solutions of eyaphenine [prepared by Eitner and Krafft’s method 
(Ber., 1892, 25, 2266): it was further purified by distillation under 
diminished pressure. The product melted at 233° (corr.)] in benzene 
and in carbon tetrachloride showed that in these solutions it 
possessed no constant molecular weight. -The molecular weights 
obtained in solutions of the concentration stated are plotted on the 
diagram (p. 176). 

The cryoscopic method was found unsuitable on account of the 
very small solubility of cyaphenine in the solvents available. The 
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vapour density was then determined, and gave results agreeing with 
those required for the formula (C,;H,°CN). 


400 


2 3 4 
Grams per 100 yrams of solvent. 


Molecular-weight Determinations of Cyaphenine by the 
Ebullioscopic Method.* 


C.,H,;N,; requires M.W.=309. 
Benzene ©) Series. Carbon Tetrachloride © Serics. 


Solvent: 9°8561. Solvent: 20°377 grams. 
a’. M.W. w. a’. M.W. 
07195 203 8 0°1156 0°1754 155°3 
0°305 246°8 0°2221 0°2729 191°7 
0°390 309°0 0°2963 0°2975 234°6 
0°430 342°6 
Carbon Tetrachloride x Serics. 
w. A’. M.W. 
0°0936 0°1688 119°9 
0°1746 0°2239 168°6 
0°2872 0 3120 199°1 
These results have been plotted in the diagram above, and as 
will be seen, the molecular weight increases steadily with increase of 
concentration of the solution. 
The vapour density was determined by V. Meyer’s displacement 
method, the vaporisation taking place at the boiling point of 
sulphur: 


w. V. moist air (c.c.). 
0°1816 14:0: 
0°1928 14°7 
C.H,;N, requires M. W. = 309. 


* The constants for benzene and carbon tetrachloride employed in the calculations 
were 27 and 48 respectively. 
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It may therefore be concluded that cyaphenine at a temperature 
cf about 450° has the above formula, but that in chloroform and 
benzene solutions it undergoes dissociation and association. 


156. “Note on the identification of proline.” 
By Wilhelm Gluud. 


Racemic proline is usually identified by its characteristic copper 
salt, which crystallises from aqueous solution with two molecules 
of water. In a recent paper Emil Fischer and Gerlach.(Ber., 1912, 
45, 2453) showed that the copper salt of pyrrolinecarboxylic acid 
may be confused with the copper salt of proline, and that a 
complete analysis is necessary to distinguish between the two. 

In the case of allylglycine, which has the same empirical formula 
as proline, such a method would be of no value. It was therefore 
desirable to prepare and examine the copper salt of allylglycine, in 
case it could be mistaken for that of proline. 

N-Allylglycine (compare Alpern and Weizmann, T., 1911, 99, 
84) was prepared from chloroacetamide and allylamine as 
follows: 8 c.c. of allylamine were mixed with 4 grams of chloro- 
acetamide, and the mixture cooled in ice until the reaction had 
moderated. The liquid was left overnight at room temperature, 
then diluted with 200 c.c. of water, and 30 grams of recrystallised 
baryta were added. This mixture was heated on a water-bath for 
three-quarters of an hour, then boiled for fifteen minutes, and 
evaporated to dryness in a vacuum. The residue was dissolved in 
500 c.c. of water, and the baryta precipitated with carbon dioxide. 
The filtrate was poured into 20 c.c. of 5N-sulphuric acid, and 80 
grams of lead oxide (previously purified by boiling with water) 
were added. The whole mixture was boiled for twenty minutes, 
then rapidly filtered, and the lead precipitated with hydrogen 
sulphide. The sélution was heated to boiling, then filtered, and 
the filtrate boiled with precipitated copper oxide for half an hour, 
rapidly filtered, and the dark blue filtrate concentrated in a vacuum. 

The copper salt separates in blue crystals shot with violet, in the 
form of squares or hexagonal plates (2°3 grams), which can be 
readily recrystallised from water : 

0°1165 gave 0°0320 CuO. Cu=21°95. 

0°2093_,, 16°8 c.c. Np at 16° and 768 mm. N=9°48. 

requires Cu=21'79; N=9°61 per cent. 

When dried at 100°/10—12 mm., over phosphoric acid, there is 
no change in weight or colour of the salt. The copper salt thus 
prepared is very similar in appearance to that of proline, but it 
contains no water of crystallisation, so that estimation of water and 


copper in a supposed copper salt of proline is sufficient to exclude 
the presence of allylglycine. 

On heating the copper salt of allylglycine, the same odour is 
noticed as on heating that of proline, but further experiments are 
necessary to identify the decomposition products. 


At the next Ordinary Scientific Meeting to be held on Thursday, 
June 5th, 1913, at 8.30 p.m., when there will be a ballot: for the 
election of Honorary and Foreign Members, the following papers 
will be communicated : 


“The relationship between the absorption spectra and constitution 
of piperine, nicotine, cocaine, atropine, hyoscyamine, and hyoscine.” 
By J. J. Dobbie and J. J. Fox. 

“ Equivalent conductivities of sodium hyponitrite, calcium hypo- 
nitrite, and hyponitrous acid.” By P. C. Ray, R. De, and N. Dhar. 

“Double carbonates of the alkaline earth metals and lead with 
potassium carbonate.” By R. L. Datta and H. Mukherjea. 

“The estimation of nitrites by means of thiocarbamide, and the 
interaction of nitrous acid and thiocarbamide in the presence of 
acids of different strength.” By M. N. Coade and E. A. Werner. 

“A case of isomerism in the methylated ferrocyanides.” “By 
E. G. J. Hartley. 

“The constituents of hops.” By F. B. Power, F. Tutin, and 
H. Rogerson. 

“ Anomalous rotatory dispersion. A preliminary note on the form 
of the dispersion-curve.” By T. M. Lowry and T. W. Dickson. 

“ The nitrogenous constituents of hops.” (Preliminary note.) By 
A. Chaston Chapman. 

“ Absorption spectra and chemical reactivity. Part III. Tri- 
nitrobenzene, trinitroanisole, and picric acid.” By E. C. C. Baly 
and F. O. Rice. 

“Preparation of secondary amines from carboxylic acids. Part 
III. Preparation of disecondary amines from dicarboxylic acids.” 
By H. R. Le Sueur. 


ERRATUM. 
Proceepines, 1913. 


Page 70, line 17 from below, read 


R. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.E., AND BUNGAY, SUFFOLK. 
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PROCEEDINGS 


CHEMICAL SOCIETY. 


No, 417, 


Extra Meeting, Thursday, May 22nd, 1913, at 8.30 p.m., Prof. 
Wittiam H. Perxry, LL.D., F.R.S., President, in the Chair. 


The Van’t Hoff Memorial Lecture was delivered by Prof. Jamzs 
Waker, D.Sc., F.R.S. 


A vote of thanks to Prof. Walker, proposed by Sir William 
Ramsay, K.C.B., F.R.S., and seconded by Sir William Tilden, 
F.R.S., was supported by Prof. H. E. Armstrong, F.R.S., and by 
Prof. F. G. Donnan, F.R.S., and carried with acclamation. 


Thursday, June 5th, 1913, at 8.30 p.m., Prof. W. H. Perxin, 
LL.D., F.R.S., President, in the Chair. 


Reference was made to the death, on May 16th, 1913, of Mr. 
Walter Shelley Spencer, of Farnworth, who was elected a Fellow 
on June 16th, 1887. 


Messrs. P. P. Phillips and A. G. Dix were ‘formally admitted 
Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 

Parmanand Mewaram Advani, M.A., B.Sc., Dayaram Jethmal 
Sind College, Karachi, India. 

Alan Hamilton Bateman, 12, Chadwick Road, Leytonstone, N.E. 
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Norman Phillips Campbell, B.A., Trinity College, Kandy, Ceylon. 
Mohamed Shams Eldin, B.Sc., The University, Manchester. 
Charles Huxtable, Devonia, Menlove Avenue, Liverpool. 
Benedict Hugh Rolfe, M.A., Wheatley, Oxon. 

Philip Howard Stott, Tottington Road, Harwood, Bolton. 
John Algernon Lacy Sutcliffe, 44, Broad Street, Birmingham. 


Messrs. H. Rogerson and E. Walker were elected Scrutators, and 
a ballot for the election of Honorary and Foreign Members was 
held. The following were subsequently declared duly elected: 


Prof. Dmitri Petrovitsch Konovaloff (St. Petersburg). 
Prof. Alfred Werner (Ziirich). 


Of the following papers, those marked * were read: 


*157. “The relation between the absorption spectra and consti- 
tution of piperidine, nicotine, cocaine, atropine, hyoscyamine, 
and hyoscine.” By James Johnston Dobbie and John Jacob 
Fox. 


The absorption spectra of piperine, nicotine, cocaine, atropine, 
and hyoscyamine have been examined, and it has been shown that 
the spectrum in each case is practically identical with that of the 
unreduced nucleus of the molecule, namely, piperic acid, pyridine, 
benzoic acid, and tropic acid (compare T., 1911, 99, 1254; 1912, 
101, 77). 

It has also been found that hyoscine (/-scopolamine), although 
differing in composition from atropine, gives the same spectrum, 
the difference between the two alkaloids lying only in the unreduced 
part of the molecule. 


*158. “ The constituents of hops.” 
By Frederick Belding Power, Frank Tutin, and Harold Rogerson. 


A consideration of the literature, together with the results of the 
present investigation, has led the authors to conclude that most of 
the products hitherto obtained from hops were of a very indefinite 
nature. A considerable number of well-defined substances, in- 
cluding some new compounds, have now been isolated and completely 
characterised. 

It has been shown that the bitterness of hops is not due to any 
single substance, but is to be attributed to a number of products, 
which are mostly amorphous. Some of these products are soluble 
in water, whilst others represent constituents of the resin. One 
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well-defined, new, crystalline substance, which possesses a bitter 
taste, has now been isolated from the resin, and designated humulol. 
This compound is phenolic in character, has the empirical formula 
©,,H,g0,, and, when crystallised from 50 per cent. acetic acid, forms 
needles of a pale fawn colour, which melt at 196°. Another new, 
crystalline compound, of nearly the same percentage composition as 
humulol, but which has an orange-yellow colour and is devoid of 
bitterness, has been designated zanthohumol. This substance 
appears to possess the formula C,,H,,0;, and melts at 172°. 

The present investigation has furthermore shown that the resin 
of hops contains a large proportion of fatty acids and their esters, 
a fact which does not seem to have previously been observed or 
considered. It follows that such of the proposed methods for the 
valuation of hops as are based on the titration of extracts obtained 
by means of light petroleum and similar solvents are of very 
doubtful utility. 


Discussion. 


' Mr. Grant Hooper congratulated Dr. Power and his co-workers 
on the interesting and valuable resuits of this long over-due 
investigation. He understood that the volatile essential oil which 
was removed by steam distillation of the extract upon which the 


authors worked was disregarded, but he asked whether they could 
say, nevertheless, if the whole of the odorous character of hops 
was connected with this volatile essential oil. He realised, of 
course, that the flavour of hops was of a compound nature, but 
he would like to know whether the authors were of opinion that the 
bitter character was exclusively associated with one or all of the 
resinous substances which had been isolated. 

Mr. Cuaston Cuapman said that so far as he was aware no one had 
ever supposed that the separation of the resin constituents into the 
so-called a-, B-, and y-resins represented a sharp chemical separation. 
It did, however, effect a certain degree of separation, and had done 
very good service from the technical point of view. He also thought 
that it had been very generally recognised for a considerable time 
that the bitter flavour of hops was due to a number of substances, 
and not to any one single constituent. The waxes and certain of 
the fatty acids were very general constituents of plants, and could 
not account for any of the characteristic properties of hops. In 
regard to fatty acids, he was interested in finding that Dr. Power 
had met with nonoic acid, since some years ago he (Mr. Chapman) 
had called attention to the fact that this acid existed in the form 
of an ester in the essential oil, and was obtained by the oxidation 
of that oil with chromic acid. He suggested that in the hop itself 
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that acid had probably resulted from the hydrolysis of the ester 
or from the oxidation of the oil. A number of chemists, who had 
made a special study of hops, both from the chemical and from 
the technological points of view, had described certain well-defined 
crystalline acids which were stated to be closely related to the true 
resins, and he (Mr. Chapman) did not see which of the constituents 
mentioned by Dr. Power corresponded with those so-called hop- 
bitter acids. It was evident that there was still a very great deal 
to be learned, and in the meantime it would be very interesting 
to know what light the work of Dr. Power and his colleagues threw 
on such a very important question as the preservative properties of 
hops, and how it explained the conversion (by simply boiling with 
water) of the petroleum-soluble and preservative constituents into 
products insoluble in petroleum, and possessed of little or no pre- 
servative properties. Unless the investigation helped to supply 
an answer to this and similar questions, its practical value would 
be considerably diminished. He would like to know from which 
constituent the valeric acid formed on oxidising the resin was 
derived. 

Dr. Power, in reply to a question by the President, stated tha 
humulol and xanthohumol contained no nitrogen, and did not 
combine with acids. 

In reply to Mr. Grant Hooper, it was stated that the aroma of 
hops could only be attributed to the essential oil. It was also 
explained that as the essential oil obtained in this investigation 
from an alcoholic extract of hops would naturally differ consider- 
ably in composition from a normal oil, as obtained by the direct 
distillation of hops with steam, it was not deemed desirable to 
record its characters. 

With reference to Mr. Chapman’s remarks respecting the 
character of the substances precipitated from a petroleum extract 
of the resin by alcohol, it was stated that, in view of the complexity 
of the extract, a product obtained by such a method would neces- 
sarily consist of a mixture of substances. 


*159. “ The nitrogenous constituents of hops.” (Preliminary note.) 
By Alfred Chaston Chapman. 


In 1910 the author published (Proc. Intern. Congress of Brewing, 
1, 93) the results of a preliminary investigation of the nitrogenous 
constituents of hops, and pointed out that he had commenced a 
detailed study of the various nitrogenous substances present, that 
he had already succeeded in obtaining certain crystalline bases, and 
that the work was being continued. As it has recently come to 


i823 
] 
1 
f 
b 
Ww 
n 
Wwe 
| ex 
pr 
thi 
hy, 
] 
wer 
I 
| 
| 
| tun, 


183 


his knowledge that Power has been engaged in the investigation of 
this subject, it appears necessary to give some account of the work 
so far as it has gone. This work is being continued, and a further 
communication will be made to the Society in due course. 

Owing to the presence in hops of large quantities of resinous 
materials, the isolation of the crystalline nitrogenous substances, — 
which occur in relatively small proportions, is a matter of very 
considerable difficulty, and in the course of the investigation four 
different methods of obtaining these substances have been adopted. 


_ In some cases the hops themselves were extracted in the laboratory, 


but in other cases the extract prepared on the commercial scale was 
very kindly placed at the author’s disposal by the Hop Extract 
Co., Ltd., to whom his thanks are due. Sometimes the extract 
represented hops of one particular kind, whilst at other times the 
extract from hops of mixed growths was intentionally used. 

In the first method of working the concentrated aqueous extract 
of hops was precipitated with basic lead acetate, and the filtrate, 
after the removal of the excess of lead, was precipitated with 
phosphotungstic acid. The phosphotungstic precipitate was treated 
in the usual way, and to the solution containing the liberated bases, 
ammeoniacal silver solution was added for the precipitation of 
purines. From this precipitate, histidine was obtained. 

The filtrate from the purines, after having been freed from silver, 
was evaporated to dryness, and the residue submitted to a process 
of fractional crystallisation from absolute alcohol, followed by 
fractional precipitation with mercuric chloride. By these methods 
betaine and choline were isolated, and another base, which is being 
examined, was obtained. 

From the filtrate from the phosphotungstic precipitate, asparagine 
was isolated, together with another amino-compound, which has 
not, at present, been identified. 

In the second method the hops were mixed with lime, boiled with 
water, and the resulting mixture evaporated, dried, powdered, and 
extracted with aleohol. This extract was freed from alcohol, and 
precipitated with phosphotungstic acid. The solution of the bases 
thus obtained was precipitated with an ammoniacal solution of 
silver chloride, and from the resulting precipitate adenine and 
hypoxanthine were isolated. 

In the filtrate from the purine precipitate, betaine and choline 
were again obtained. 

In the third method the hops were extracted with ammoniacal 
amyl alcohol, which was in turn extracted with water acidified with 
hydrochloric acid. The acid extract was treated with phospho- 
tungstic acid, and from the resulting solution of the bases adenine 
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was again isolated. Betaine and choline were also again 
obtained. 

In this extraction a small amount of a definitely alkaloidal sub- 
stance was separated, but the quantity was insufficient for complete 
identification. 

With the view of obtaining confirmatory evidence as to the nitro- 
genous constituents present, a concentrated aqueous extract of hops 
was treated with a mixture of alcohol and acetic acid, filtered, the 
filtrate freed from alcohol, and the residue extracted with water. 
This aqueous extract was then treated systematically with various 
immiscible solvents. The residue from the amyl alcohol extraction, 
on treatment with an alcoholic solution of oxalic acid, yielded a 
precipitate fro.a which hypoxanthine was isolated. 

From the aqueous extract, which is at present under investigation, 
a coloured nitrogenous substance was obtained, which is acid in charac- 
ter, and dissolves in alkalis, forming deep brownish-red solutions. 
The examination of this substance is still in progress. That portion 
of the hop extract which was not dissolved by the alcohol—acetic 
acid mixture was repeatedly extracted with water, and the combined 
aqueous extracts treated with lead acetate and lead oxide. The 
filtrate, after having been freed from lead, was evaporated, and the 
residue, after fractionation with alcohol and the removal of the 
greater part of the potassium by means of tartaric acid, was pre- 
cipitated by copper acetate with the addition of alcohol. From 
this precipitate, substances were obtained exhibiting properties 
which indicate that they are complex amino-acids or polypeptides, 
or more probably mixtures of these substances, and experiments are 
now in progress with the object of separating and identifying them. 

Although not a nitrogenous compound, it may be mentioned that 
the insoluble residue from the alcohol—acetic acid extraction, when 
extracted with hot glacial acetic acid, yielded on cooling a 
crystalline substance, melting at about 70°, which was almost 
insoluble in alcohol, and but sparingly so in acetic acid. This sub- 
stance, which is the “ wax ”’ so frequently referred to in the literature 
of the subject, is being investigated. 

From one of the alcohol extracts of the aqueous hop extract, well- 
formed crystals separated, which on examination proved to be 

potassium nitrate. 

Results have been obtained showing the proportions in which 
the various groups of nitrogenous compounds are present in hops, 
and these will be given when the full communication is made. The 
author is also engaged in an investigation of the technological 
significance of these nitrogenous constituents, the results of which 
will be. published in due course. 


| 
ef 
| tl 
3 
de 
in 
| 16 
| nit 
mil 
| at | 
acic 
| 162 
| 19]; 
| 


185 


*160. ‘‘Anomalous rotatory dispersion.” (Preliminary note.) 
By Thomas Martin Lowry and Thomas William Dickson. 


By means of a photographic method the rotatory power of ethyl 
tartrate has been followed up to a point in the far violet region 
of the spectrum at which the ester produces a levorotation com- 
parable in magnitude with the maximum of dextrorotation observed 
with a yellow light. The rotations for 5 points observed photo- 
graphically and for 13 wave-lengths observed with the eye can be 
expressed by the formula: 

This confirms the view of Biot that anomalous rotatory dispersion 
is produced by the admixture of two substances differing in rotatory 
dispersive power as well as in the sign of their optical rotatory 
powers. Slow changes of rotatory power with time, comparable 
with those observed in methyl camphorcarboxylate, were found to 
take place in the liquid ester. 


Discussion. 


Dr. Lowry, in reply to a question by Mr. Walker, said that the 
effect of changing the temperature of ethyl tartrate or of altering 
the solvent would probably be to alter the magnitude of the two 
“rotation constants” without altering the corresponding “ dis- 
persion constants.”’ It would be quite impossible, however, to 
detect small changes of dispersive power by analysing a curve which 
involved four arbitrary constants. 


161. “Equivalent conductivities of sodium hyponitrite, calcium 
hyponitrite, and hyponitrous acid.” By Prafulla Chandra Ray, 
Rajendralal De and Nilratan Dhar. 


Equivalent conductivities of sodium hyponitrite, calcium hypo- 
nitrite, and hyponitrous acid at various dilutions have been deter- 
mined at 0°. The ionic mobility of hyponitrosion is 38 (nearly) 
at 0°. Further, hyponitrous acid is found to be weaker than acetic 
acid, and stronger than carbonic acid. 


162. « Double carbonates of the alkaline earth metals and lead with 
potassium carbonate.” By Rasik Lal Datta and Haridas 
Mukherjea. 


In a paper on the double platinic and cupric iodides (Datta, T., 
1913, 108, 426), it has been pointed out that the method of double 
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decomposition in the presence of an excess of the substituted 
ammonium iodide was successful in the isolation of the double salts, 
and it was thought possible that such an indirect method might he 
useful in the formation of double carbonates which cannot be 
prepared by direct means. Recently Barre (Compt. rend., 1912, 
154, 279) tried to obtain some double carbonates by directly 
boiling the precipitated carbonates in saturated solutions of the 
alkali carbonates. In the case of calcium, he succeeded in 
preparing two salts only, namely, CaCO,,Na,CO;,2H,O and 
CaCO,,K,CO;, but he failed to obtain double salts with strontium 
carbonate and barium carbonate even after boiling them for twenty 
hours in a saturated solution of the alkali carbonates. 

The method of preparation of these double salts consists in 
preparing a saturated solution of potassium carbonate at the room 
temperature and adding to it the solutions of the metals, preferably 
the chlorides, when the double salts are at once precipitated: In 
this case, as in that of the double cupric iodides, the precipitates 
are unstable in the presence of water, as they dissociate into their 
constituents, and hence could not be washed freely with water. It 
is for this reason that a saturated solution of potassium carbonate 
has been used throughout, and the precipitated salt separated from 
the mother liquor by strong suction without washing with water. 

Barium and strontium carbonates combine with only one molecule 
of potassium carbonate to form the salts BaCO,,K,CO, and 
SrCO,,K,CO, respectively. Lead carbonate, on the other hand, 
combines with two molecules of potassium carbonate to form the 
salt PbCO;,2K,CO;, and calcium combines with three molecules of 
potassium carbonate to form the salt CaCO,,2K,CO,. The 
abnormality of the composition of double lead and calcium 
carbonates might be explained in the case of the former as due to 
its heavy molecular weight, and in that of the latter as due to a 
special tendency for salt formation, since it forms double carbonates 
with potassium carbonate even by the direct method. 


Potassium Barium Carbonate, BaCO;,K,CO, 
(compare Le Chatelier, Compt. rend., 1894, 118, 415). 


To a saturated solution of potassium carbonate, a concentrated 
solution of barium chloride is added, when the double salt is at once 
precipitated. This is triturated in a mortar with the mother 
liquor, and filtered with the aid of the pump. The salt could not 
be washed with water, since it decomposes into its constituente : 
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0°1802 gave 0°1242 BaSO,. Ba=40°55. 
07162 ,, 04906 BaSO, and 0°3536 K,SO,. Ba=40°27; 

K=22°11. 
BaCO,,K,CO, requires Ba=40°89; K=23°28 per cent. 


Potassium Strontium Carbonate, SrCO,,K,COs. 


When a concentrated solution of strontium chloride is added to 
a saturated solution of potassium carbonate, a transparent, jelly- 
like mass is obtained, which gradually becomes opaque, and finally, 
on continued stirring, assumes a granular appearance. After 
triturating in a mortar, it was collected as usual with strong suction, 
and allowed to dry in the desiccator. The salt could not be washed 
by water, since it is decomposed by air: 

0°5393 gave 0°3287 SrSO,. Sr=—29°07. 

04365 ,, 0°2704 SrSO,. Sr=29°55. 
SrCO;,K,CO, requires Sr=30°52 per cent. 


Potassium Caleium Carbonate, CaCO,,3K,CO, (compare Le 
Chatelier, loc. cit.; Biitschli, Verb. naturhist.-med. Ver. Heidel- 
berg, [ii], 8, 277). 


This is obtained similarly to the above salt, at first as a transparent 
jelly, which gradually becomes opaque, and is finally transformed 
into a fine, crystalline powder, which could be collected very easily. 
The salt was tested for water of crystallisation, which, however, 
could not be found: 

1:0882 gave 0°176 CaO. Ca=7°73. 

04726 ,, 0°0544 CaO. Ca=7°85. 

CaCO,,3K,CO, requires Ca=7°77 per cent. 


Potassium Lead Carbonate, PbCO;,2K,COsg. 


This is obtained as an amorphous precipitate by adding a con- 
centrated solution of lead acetate to a saturated solution of 
potassium carbonate. After triturating in a mortar, it was 
collected by the aid of the pump, when it remained on the filter 
as a sticky mass, which was allowed to dry in the desiccator. The 
salt could not be washed for reasons previously assigned : 

0°9268 gave 0°5174 PbSO,. Pb=38'19. 

05462 ,, 03018 PbSO, Pb=37°73. 

PbCO;,2K,CO, requires Pb =38'23 per cent. 

The authors are at present engaged in preparing other double 
carbonates of the series, not only with potassium carbonate, but 
also with the carbonates of the substituted ammonium bases. 
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163. “The estimation of nitrites by means of thiocarbamide, and the 
interaction of nitrous acid and thiocarbamide in presence of 
acids of different strength.’ By May Emily Coade and Emil 
Alphonse Werner. 


In continuation of work already published (T., 1912, 101, 2180), 
experiments have been carried out to test the value of thiocarbamide 
as a reagent for the estimation of various nitrites. The results 
have shown that thiocarbamide is a reagent superior to any of those 
which have been employed hitherto in the estimation of nitrites by 
the gasometric method. 

The advantages of the method are as follows: 

(1) The accuracy of the results are not affected by the presence 
of nitrates, even when in large excess. 

(2) Analyses can be completed in a few minutes; no subsequent 
manipulation of the evolved gas is necessary as when carbamide is 
used ; the chances of experimental error are thereby reduced. 

(3) The gas can be read off with great accuracy; even after a 


large number of analyses the mercury in the nitrometer remains’ 


quite untarnished, which is not the case in other methods. 

(4) A much larger number of analyses can be made in a given 
time than by the other methods ; two minutes suffice for the complete 
evolution of the gas (nitrogen) when acetic acid is used; by the 
carbamide method, twenty-eight minutes were required to complete 
the reaction. 

‘In the presence of a weak acid, the change takes place according 
to equation (a), in the presence of a strong acid according to 
equation 

(2) CSN,H,+ HNO,=HSCN +N,+2H,0. 

(0) 2CSN,H, + 2HNO,=C,S,N,H, + 2NO + 2H,0. 
The total volume of gas evolved is the same in each case for the 
same weight of nitrite used. 

The influence of a number of acids on the direction of the change 
was examined. It was shown that reactions (a) and (5) proceed 
simultaneously according to the nature of the acid used, and the 
direction of the change on the lines of equation (5) was found to 
be directly proportional to the dissociation constants of the acid. 


164. ‘A case of isomerism in the methylated ferrocyanides,.” 
By Ernald George Justinian Hartley. 


Further experiments on the preparation of tetramethyl ferro- 
cyanide by heating hexamethylferrocyanogen chloride show that 
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the former compound is thereby produced in two forms, having the 
same percentage, composition, and molecular weight, but exhibiting 
quite distinct properties. 


165. “ Preparation of secondary amines from carboxylic acid. 
Part III. Disecondary amines from dicarboxylic acids.” By | 
Henry Rondel Le Sueur. 


The aanilino- and and a-2-naphthylamino-derivatives of 
dicarboxylic acids, when heated above their melting points, readily 
lose two molecules of carbon dioxide, with the formation of the 
corresponding secondary amines. Thus, a 69 per cent. yield of 
s-diphenyloctamethylenediamine is readily obtained from aé-di- 
anilinosebacic acid : 


The results obtained show that the method is of general appli- 
cation, and very suitable for the preparation of the alky! derivatives 
of aniline and naphthylamine. 


166. “Guanidine thiocyanate: its formation from ammonium 
thiocyanate.” By Hans Krall. 


Guanidine is produced when ammonium thiocyanate is heated 
beyond the temperature at which thiocarbamide is formed. The 
equations usually given to explain the change appear to be purely 
hypothetical, and no careful experiments seem to have been made 
with the view of establishing the mechanism of the process. 

It was shown that the thiocarbamide first formed partly decom- 
poses into hydrogen sulphide and cyanamide, the latter uniting 
with unchanged ammonium thiocyanate to form the guanidine salt. 
The volatile products are hydrogen sulphide, ammonia, carbon 
disulphide, and the products of interaction of these. The carbon 
disulphide results from the interaction of hydrogen sulphide and 
thiocyanic acid : 


H.S + HNCS = NH; + C8,. 
Since thiocarbamide dissociates into ammonia and thiocyanic acid 
in its reversion to ammonium thiocyanate (Werner, T., 1912, 101, 
2186), the suggestion was made that at higher temperatures it tends 
to change partly into the isomeric form, NH:C(SH)-NH,, which 
could dissociate into hydrogen sulphide and cyanamide. 
It was found that the best conditions for the preparation of 
guanidine consisted in heating dry ammonium thiocyanate for four 
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hours at 200°, when a yield of 60 per cent. was easily obtained. 
The conditions usually stated, namely, 180—190° for twenty hours, 
are unduly tedious, and have no compensating advantage. 


167. “Silicon compounds. Part I. Rational nomenclature of 
complex silicon compounds and silicates, both organic and 
inorganic.” By Geoffrey Martin. 


The author explained a scheme for classifying the compounds of 
silicon on the basis of the number of linkings between the silicon 
atoms in the molecule. Compounds in which the silicon atoms are 
directly united are termed “ silicoses,’”’ whilst those in which the 
silicon atoms are joined up through oxygen, thus Si-O-Si, are termed 


“ silicates.” 


168. “Silicon compounds. Part II. Methylsilicoses derived from 
silicon hexachloride.” By Geoffrey Martin. 


The author described compounds derived from the action of 
magnesium methyl iodide on silicon hexachloride, which contain 
silicon atoms directly united in a chain, and dissolve in potassium 
hydroxide evolving hydrogen. They also evolve a mixture of 
hydrogen and methane when heated. 


169. “ The synthesis of o-aldehydophenylglycine.” 
By Wilhelm Gluud. 


o-Aldehydophenylglycine, which the author considered might 
prove a suitable source for the production of indole or its derivatives, 
was synthesised in the following way. 

Starting with o-nitrobenzaldehyde, by reducing the corresponding 
oxime with ammonium sulphide, o-aminobenzaldoxime was obtained. 
The latter compound, when heated with chloroacetamide and 
calcium carbonate, yielded the oxime of o-aldehydophenylglycin- 
amide, which, on boiling with alkali, gave the oxime of o-aldehydo- 
phenylglycine. The oxime group was removed by dilute sulphuric 
acid, yielding o-aldehydophenylglycine, CHO-C,H,-NH-CH,°CO,H. 
The pure dry compound consisted of aggregates of colourless 
crystals, melting at 176—177°. 

When heated with lime, either the aldehyde or the oxime of 
o-aldehydophenylglycinamide yielded indole or its derivatives; this 
reaction will be further investigated. 

A crystalline compound, supposed to be o-cyanophenylglycine, 
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was prepared from the oxime of o-aldehydophenylglycinamide and 
sulphuric acid, 

By the fusion of the oxime of o-aldehydophenylglycine or the 
corresponding amide with potassium hydroxide, phenylglycine- 
o-carboxylic acid and indigotin were produced in quantities depend- 
ing on the experimental conditions. 


170. “ Colour and constitution of azomethine compounds. Part III.” 
By Frank George Pope and Winifred Isabel Willett. 


Unsuccessful attempts have been made to obtain azomethine 
compounds from p-nitroaminoazobenzene. Various derivatives of 
aminoazobenzene were described, together with some compounds 
related to p-nitroaminoazobenzene. p-Nitrobenzeneazob enzeneazo- 
phenol has been prepared, and the absorption spectra of the azo- 
methines derived from aminoazobenzene, together with those of 
p-nitrobenzeneazophenol and p-nitrobenzeneazobenzeneazophenol, 
have been observed. 


171. ‘“‘ Note on cupric malate and citrate.” 
By Spencer Umfreville Pickering. 


When alcohol is added to a solution of copper carbonate in 
glyceric, malic, or citric acid, it precipitates an emulsion, which 
dries to a pale blue solid, very soluble in water, forming a dark blue 
solution, in which the copper, on electrolysis, is found to be in the 
electronegative ion. The compound present is a cupri-compound 
metameric with the normal cupric salt, which latter, in the case 
of the glycerate, crystallises gradually from the solution, and is 
sparingly soluble. Normal cupric malate has now been obtained 
in the same way, and is insoluble, but the presence of some excess 
of acid is necessary to prevent the formation of a basic salt. The 
normal citrate has not been obtained; a concentrated solution of 
the cupricitrate solidifies in ten minutes to a mass of blue, 
moderately soluble crystals of (probably) a basic cupri-compound, 
(R’”;Cug).,CuO, which, after thirty minutes, changes to an insoluble, 
amorphous, ordinary basic salt of the same emipirical formula. 


172. “Organic ferric salts.” 
By Spencer Umfreville Pickering. ' 


The quadrivalent character of copper in the cupri-compounds is 
supported by the similarity between these and the salts of quadri- 


ne, valent iron. In the latter the iron is electronegative, does not 
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react as iron with ordinary reagents, and has a colour intensity 
about twenty times greater than that of iron in inorganic ferric 
salts. They are very soluble, and alcohol precipitates emulsions 
from them. Evidence as to the definiteness of their composition 
was given. In the case of the tartrate, malate, and citrate, the 
corresponding normal salts have not been obtained, but they each 
yield a highly soluble basic ferri-compound, R”;Fe,,Fe,O,, and an 
insoluble, ordinary basic salt of the same formula, thus resembling 
the cupricitrate. Ferric oxalate is a normal salt, and the acetate 
appears to be dissociated in solution into acetic acid and colloidal 
ferric hydroxide. Attempts to prepare alkaline ferri-compounds 
have failed. 


173. ‘“‘ The colour intensity of iron.” 
By Spencer Umfreville Pickering: 


The molecular colour intensity of iron in solutions of ferric 
chloride, nitrate, and sulphate is practically identical (taken as 
unity), and is nearly constant throughout a considerable range of 
strength. It gradually rises to 2°5, after which further dilution 
causes it to fall; but these dilute solutions are not stable, and darken 
gradually, ultimately exhibiting a colour intensity of 140, which 
is that of iron in colloidal ferric hydroxide. This first rise to 2°5 
is not due to the presence of colloidal iron, but to iron in some 
other highly coloured form, probably that in which it exists in 
organic ferric salts, where it is electronegative, and has a colour 
intensity of 24. This value is nearly realised in the case of the 
sulphate. As excess of acid in the case of the sulphate and nitrate 
render these salts colourless, it is probable that the true colour 
intensity of electropositive iron is nil, the yellow colour of the 
neutral salts being due to the presence of some of the compounds 
with the iron electronegative. 


174. “ The conversion of a-amino-acids into a-ketonic aldehydes, and 
their relation to a-hydroxy-acids.” By Henry Drysdale Dakin 
and Harold Ward Dudley. 


The authors have recently shown (this vol., p. 156) that a-hydroxy- 
acids, in aqueous solution, yield a-ketonic aldehydes. Lactic acid, 
for example, gave methylglyoxal. It is now found that a-amino 
acids behave similarly. Thus alanine, on digestion at low tem- 
peratures in faintly acid solution, with pnitrophenylhydrazine may 
yield methylglyoxaldinitrophenylhydrazone. Other amino-acids, 
such as glycine, leucine, aspartic acid, phenylalanine, behave 
similarly. The yields are relatively small: 

R-CH(NH,)-CO,H —> R-CO-CHO + NH,. 
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The formation of a-ketonic aldéhydes from a-amino-acids has 
interesting biological relations. It indicates, for example, a possible 
mechanism for the interconversion of alanine, lactic acid, and 
dextrose in the living cell, since each of these substances has been 
shown to be convertible into methylglyoxal, which in turn has been 
found by the authors to yield dextrose in the diabetic organism. 


175. “The mode of combustion of carbon: the effect of drying the 
oxygen.” By Thomas Fred Eric Rhead and Richard Vernon 
Wheeler. 


It was shown that the results of experiments with well-dried 
oxygen do not conflict with the supposition that, in the burning of 
carbon, a “ physico-chemical complex” is first formed; and that 
any carbon monoxide and carbon dioxide that may appear to be 
the primary products of combustion arise from decomposition of 
this complex. 

It would seem that decomposition of the complex is accelerated 
by the presence of moisture. 


176. “Cantharene, and other hydrocarbons allied to the terpenes.” 
By Walter Norman Haworth. 


An account was given of the synthesis of hydrocarbons of the 
dihydroxylene series, one of these being 1: 2-dimethyl-A®**-cyclo- 
hexadiene, OMe< oH OH, >CH,, the properties of which agree 
with those described by "Flesetd for the substance, cantharene, 
obtained from cantharidine by distillation with lime (Ber., 1878, — 
11, 2122). The physical constants of this A!:5-dihydro-o-xylene, 
and of a corresponding meta-derivative, were compared with the 
data recorded by Auwers for A!:8-dihydro-p-xylene, the gradation 
in the spectrochemical properties of the three hydrocarbons being 
analogous to that found for the three xylenes. 

A lower homologue of the terpenes, C,H,,, has also been syn- 
thesised, and its physical constants measured. This substance is 
CMe:CH,, and 
it differs in constitution from the terpenes a in respect of 
its containing a ring of five carbon atoms in place of the cyclo- 
hexene- structure of dipentene. The above hydrocarbon is the 
fourth member of the group of terpenes derived from cyclopentane, 
three others having been already and Perkin 
1908, 98, 573). 
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177. “The molecular condition of mixed liquids. Part I. Mixtures 
of the lower aliphatic alcohols with water.” By William 
Ringrose Gelston Atkins and Thomas Arthur Wallace. 


From a study of the cryoscopic behaviour of mixtures of alcohols 
and water in aniline, no decided evidence could be obtained of any 
combination to form hydrates, even in the case of trimethylcarbinol, 
where the freezing-point concentration diagram shows the existence 
of a hydrate. 

Mixtures of the alcohols and water in equimolecular proportions 
show a decrease in the contraction on mixing, when the alcohols are 
arranged in the same order as are their association factors, deter- 
mined by Ramsay and Shields. Rise of temperature results in a 
decrease of the contraction on mixing in all cases except that of 
methyl alcohol, where, up to 43° at any rate, there is an increase 
of contraction. An explanation of this behaviour is offered in 
terms of the formation of hydrates. Calculation of the molecular 
volumes of these mixtures at various temperatures by means of 
Traube’s constants points to the formation of hydrates containing 
equimolecular proportions of alcohol and water. These problems 
are being studied further. 


_ 178. “The purification of acetone by means of sodium iodide.” 
; By Kathleen Shipsey and Emil Alphonse Werner. 


It was recently shown (this vol., p. 117) that sodium iodide can 
unite with acetone to form a crystalline compound having the com- 
position NaI,3C,H,O. Experiments have now been made which 
show that acetone in a high degree of purity can be prepared from 
the commercial article in a very simple manner by the aid of sodium 
iodide. The hydrated salt NaI,2H,O may be used with advantage 
on account of its ready solubility in acetone; the solution when 
cooled to about —8° gives a very good yield of the above compound, 
and it is possible to obtain 70 per cent. of the acetone in a pure 
state in a single operation. The purified acetone was found to be 
quite equal to that prepared by the rather tedious bisulphite 
process. 


179. “ The absorption spectra of some thio-derivatives of benzene.” 
By John Jacob Fox and Frank George Pope. 


The absorption spectra of phenyl mercaptan and diphenyl 
sulphide were compared with those of phenol and diphenyl ether; 
and it was found that the substitution of sulphur for oxygen had 
resulted in an entire change in the character of both the vapour 
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and solution spectra. The characteristic bands of the benzene 
spectrum were suppressed by the introduction of the thiol group 
into the molecule. 

The spectrum of phenol vapour contained a large number of 
sharp, narrow bands. which were absent from the spectrum of 
phenyl mercaptan. It was found that the position of the bands in 
the spectra of the solutions corresponded with certain groups of 
bands in the vapour state; and the extensions of the solution 
spectrum of diphenyl sulphide were definitely associated with the 
absorption bands in the spectrum of the vapour of this substance. 


180. “The nickel salts of the benzildioximes.” 
By Frederick William Atack. 


It has been shown by Tschugaev that a-(syn)dioximes form 
nickel compounds, in which only one of the oxime groups has. 
its hydrogen atom replaced by metal, but he has repeatedly stated 
that both B-(anti-) and y-(amphi-)dioximes do not yield nickel 
salts. It is now shown that y-benzildioxime forms a definite and 
stable nickel compound in which both oxime groups are in- 
volved, giving a cyclic structure containing nickel. Tschugaev’s 
statement that only a-dioximes are capable of forming nickel 
compounds is therefore untenable. All attempts to prepare a 
nickel compound of the 8-modification have failed, nickel hydroxide 
being obtained in every case. It would appear probable from the 
results obtained that, of the oxime groups contained in 1: 2-di- 
oximes, in the a-(syn-)modification, one group is basic, the other 
acidic; in the B-(anti-)modification, both groups are basic; and 
in the y-(amphi-)modification both groups are acidic. 


181. « Preparation of secondary and tertiary acid amides from their 
metallic derivatives.” By Jitendra Nath Rakshit. 


When primary acid amides are heated with metallic sodium in 
indifferent solvents, they undergo condensation to secondary amides, 
which are isolated as sodium derivatives. Potassium under similar 
conditions gives, with formamide, potassium diformamide, but with 
acetamide and propionamide it yields only simple potassium sub- 
stitution derivatives. From sodium diacetamide, di- and tri- 
acetamide are prepared by the action of hydrochloric acid and 
acetyl chloride respectively. 


|| 


182. “The addition of negative radicles to Schiff’s bases.” 
By Thomas Campbell James and Clifford William Judd. 


The authors have investigated the formation and decompositions 
of a large number of the additive compounds formed from Schiff’s 
bases with chlorine, bromine, iodine, and acyl haloids. In every 
case investigated, chlorine and bromine form dihalogen additive 
compounds, which are only sparingly soluble in non-ionising media, 
but dissolve readily (with partial decomposition) in alcohol, acetone, 
or ether. On treatment with water, acids, or alkalis, they undergo 
decomposition in twe ways, (a) as indicated by Hantzsch (Ber., 
1890, 28, 2773) in the equation: 

CHPh:NPh,Br, + H,O = Ph-CHO + C,H,Br-NH,(1: 4)+ HBr, 
and (6) with elimination of halogen and production of the decom- 
position products of the Schiff’s base. Alkalis favour the former, 
acids the latter decomposition. 

The additive compounds with acyl haloids are of similar type, 
and are decomposed by warming with acids into aldehyde and 
acylamine. 

With Schiff’s bases iodine forms periodides, which, on heating 
gently, form red di-iodides. 

The compounds may probably be formulated as quinquevalent 
nitrogen derivatives, although the possibility of a quinonoid 
structure is not entirely eliminated. 


183. “The preparation of some organo-selenium compounds.” 
(Preliminary note.) By Charles Weizmann and Henry Stephen. 


The authors have prepared 


which is obtained according to pi two following methods: (a) by 
boiling a mixture of diphenylamine and selenium in a metal-bath 
for thirty hours until the evolution of hydrogen selenide ceased ; 
(6) by heating a mixture of the theoretical quantities of diphenyl- 
amine and selenium monochloride. 

In both cases the product is separated from diphenylamine by 
distilling it under diminished pressure, and crystallising the crude 
substance from ethyl alcohol. Selenodiphenylamine crystallises 
from ethyl alcohol in pale yellow plates, which melt and decompose 
at 189°. The crystals on exposure to air gradually darken to a 
green tinge, and in solution with concentrated sulphuric acid a 
violet coloration is produced. The research is being continued, 
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184, “ B-Naphthol sulphide and iso-B-naphthol sulphide; and the 
constitation of @-naphthol.” By Thomas Joseph Nolan and 
Samuel Smiles. 


The results of previous experiments were used in discussing the 
constitution of the two sulphides. It was concluded that the 
normal sulphide is the true a-sulphide of B-naphthol (I), whilst the 
isosulphide, which is formed by reducing naphthasulphonium- 
quinone, is represented as in II, and may be regarded as the hydro- 
sulphonium-quinone : 


The constitution of B-naphthol was also discussed, and it was 
concluded that in this substance, and probably also in naphthalene, 
the hydrocarbon nucleus exists in a symmetrical condition. 


185. “The nitrites of thallium, lithium, cesium, and rubidium.” 
By Walter Craven Ball and Harold Helling Abram. 


Thallous nitrite, TINO, is a bright, orange-red, soluble, crys- 
talline salt. 

Hydrated lithium nitrite crystallises with one molecule of water, 
as stated by Ray (P., 1908, 24, 75). 

Cesium nitrite, previously examined by Jamieson (A mer. Chem. /., 
1907, 38, 616), closely resembles the potassium salt, as also does 
rubidium nitrite. 


186. “ Note on the fat of the seeds of ‘Oncoba echinata’; occurrence 
of chaulmoogric acid.” By Ernest Goulding and Noel Charles 
Akers. 


Samples of the seeds of the “Gorli” plant (Oncoba echinata, 
Oliver) have been received at the Imperial Institute from Sierra 
Leone, and have been examined with the following results. 

The seeds contained 5°8 per cent. of moisture, and, on extraction 
with light petroleum, yielded about 47 per cent. of a hard, opaque, 
white fat of a crystalline appearance, and possessing a peculiar, 
characteristic odour. The fat furnished the following constants: 
Diss 0898, [a]f +48°8°; acid value, 4°5; saponification value, 
192°4; iodine value, 99°7; Hehner value, 96°5; Reichert-Meissl 
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value, nil; unsaponifiable matter, 1°5 per cent. It had no definite 
melting point, but gradually liquefied above 35°, and was com- 
pletely melted at 45°. 

The fatty acids obtained by hydrolysing the fat had an iodine 
value of 105°1, [a]? +52°5°, and consisted of a mixture of a 
crystalline solid and a liquid. By pressing the mixture between 
folds of filter-paper, a large proportion of the solid substance could 
be separated, and on recrystallisation from warm alcohol it was 
obtained in thin, lustrous plates, melting at 69°. This acid 
gave an iodine value of 90°5, and [a]j +60°0°; it was identified 
as chaulmoogric acid, C,;H;,-CO,H (Power and Gornall, T., 1904, 
85, 846), by the analysis of the silver salt and the preparation of 
the methyl ester, which melted at 22°, and had [a> +55°8°. 

The liquid portion of the fatty acids, although saturated with 
chaulmoogric acid, gave an iodine value of 122, showing that the 
liquid acids are highly unsaturated; it darkened rapidly on 
exposure to the air. 

The investigation showed that the fatty acids consisted approxi- 
mately of chaulmoogric acid, 87°5 per cent., and liquid acids, 12°5 
per cent. 


187. ‘“‘A new model to illustrate the Walden inversion.” 
By William Edward Garner. 


This model consists of a wooden ball, divided vertically into three 
equal sections, which are bolted together so as to leave a space 
between each. Additional stability is conferred on the structure 
by rings situated at the top and the bottom of the model. To each 
of the bolts, which are placed as near the centre of the model as 
possible, is attached a steel arm, capable of being vibrated with 
an upward and downward motion. The three arms are connected 
by thin cord to the middle of a central glass or metal rod DD’, 
which passes through the two rings. The method of attachment 
is seen by reference to the diagram (Fig. 2). By the movement 
of the central rod upwards through the rings, the three arms are 
caused to move simultaneously, and if this movement is made 
sufficiently great, they pass downwards into the enantiomorphous 
position. 

' The Werner model, constructed by the author (P., 1912, 28, 65), 
was utilised to illustrate the change of maleic acid into fumaric 
acid, without the destruction of the double bond, and its employ- 
ment in this connexion naturally suggested its use in the trans- 
formation of syn- into anti-oximes. In the latter case the inter- 
conversion of the isomeride may be demonstrated in either of two 
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ways, namely, (1) by the inversion of the valencies of the carbon 
atom, and (2) by the inversion of those of the nitrogen atom. If 
both the carbon and nitrogen atoms undergo inversion, no change in 
the oxime is produced. The three cases are illustrated below: 


N-OH N-OH 
C,H, 
HO“®) 


HO: 


The first method was easily carried out by means of the pre- 
viously described model (/oc. cit.), but in order to illustrate the 
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second case, it was necessary to devise a tervalent nitrogen model, 
the valencies of which could readily -be inverted. The new model 
was constructed for this purpose.* ‘The-central rod is then made of 
glass, and the valency arms, A, B, and C, represent the nitrogen 
tetrahedron of Hantzsch and Werner. Two of the valencies of 
this model are connected by thin rubber tubing to two arms of a 
carbon model, and the transformation effected, as has been pre- 
viously described in the case of maleic and fumaric acids (loc. cit.). 
The appearance of the nitrogen model, when completed, suggested 
to the author that it might be applied to represent some of the 
properties of the asymmetric carbon atom; the ends A, B, and ( 
of the three arms, together with the end of the rod D, form the 
vertices of a tetrahedron, and consequently may represent the four 
groups attached to a carbon atom. The ease with which this 
tetrahedron is inverted renders the model suitable for the illustra- 


tion of racemisation and Walden inversion phenomena. Gadamer 
(Chem. Zeit., 1910, 34, 1004) had previously put forward the idea 
which it embodies, and had developed it fully to furnish an 
explanation of racemisation, and later has extended his theory to 
account for the differences in the behaviour of silver oxide and 
other bases on optically active chloro-acids (Frankland, T., 1913, 
108, 722). 

If the model represent a chemical molecule the group D may be 
replaced by another group with a change of configuration. In 
order to accomplish this, according to the Werner theory (Ber., 
1911, 44, 881), the entering group must approach the molecule 
A, B, C, D from the side opposite to that occupied by the group D, 
and attach itself by means of its partial valencies at D’; if it is 
attracted to any of the other faces, no inversion would be obtained. 
Simultaneously with this addition, the group at D is gradually 
removed, and a corresponding movement of the other valencies 


* A mode! was first constructed in‘April, 1912, 
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occurs in a downward direction. The molecule will pass through 
an intermediate position II, in which the three valencies A, B, and 
C lie in one plane, and the fourth valency is divided into two 
halves at D and D’, and in this position the entering and extruded 
groups are attached to the carbon atom with equal force. In other 
intermediate positions the length of the central valency above and 
below the ball will indicate the relative strength of the attachment 
of the two groups. Finally, the groups pass into the enantio- 
morphous position III, in which the group, originally attached at D, 
is completely removed. 

Coloured balls or paper may be attached to the arms to represent 
the various groups. 


188. ‘‘The Baly-Krulla theory of fluorescence. A reply to A. W. 
Macbeth.” By Edward Charles Cyril Baly. 


In a recent paper (P., 1912, 28, 271) A. W. Macbeth criticised 
the theory of fluorescence which Dr. Krulla and the author 
advanced (T., 1912, 101, 1469). It seems that this criticism is 
based upon a misconception of the theory itself and of the processes 
which take place. 

According to the theory the sheild force fields surrounding 
the molecules of a substance may be opened up in stages by the 
influence of a solvent and of light. These stages may be called 
1, 2, 3, 4, etc., and ea . one absorbs light of different wave-lengths, 
Ag Ag, Ay ete. Whe-vas previously only two of these stages had 
been recognised, the existence of several definite stages in the 
opening up of the condensed field of force has now been proved, 
and it is hoped very shortly to communicate the results of certain 
observations, which clearly show how by the use of suitable solvents 
several different stages can be produced absorbing different wave- 
lengths of light. 

Now it is obvious that in the absorption of these light waves 
considerable damping must be present. If this were not so it is 
evident that the whole substance would on prolonged exposure 
become diactinic. This is, however, absurd; owing to the damping 
that is present the light actually does work against the chemical 
forces, and is therefore changed, probably into heat, so that as the 
result a continuous and constant absorption of the light takes place. 
It would seem that Macbeth has not taken this damping into con- 
sideration. He states that if the substance can exist in stages 
1, 2, 3, ete., these forms must be in equilibrium with one another. 
This is not a correct assumption. If the stage 3 were present in 
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equilibrium with 1 and 2, and if, according to hypothesis, 1—>3 or 
2—>3 can be produced by absorption of light Ags, it is absolutely 
certain that A; would be absorbed out of a light source containing 
these waves. It is an experimental fact that A, is not selectively 
absorbed as long as the solvent necessary is absent. In other words, 
if a fluorescent material which absorbs A, and emits Ag is screened 
from A, no trace of selective absorption of Ag can be detected. 
This rules out of court the assumption that stage 3 is normally 
present in simple equilibrium with 1 and 2. 

Under the influence of the light a photodynamic equilibrium is 
set up, which is a very different thing from the chemical equilibrium 
assumed by Macbeth. 

Macbeth’s first criticism therefore seems absolutely to fail, first, 
because he assumes that stages 1, 2, 3 are in simple equilibrium; 
secondly, because he neglected the damping; and thirdly, because 
he assumes that the substance when screened from A, must 
absorb Ag. 

Macbeth states further that the theory, although it cannot 
explain fluorescence, is more capabie of explaining phosphorescence. 
It is now generally agreed that the two phenomena are really the 
same, and only differ in the relative velocity of the two processes, 
absorption and emission. In any case of fluorescence or phos- 
phorescence there are two processes: the absorption of energy, and 
the emission of energy. If the velocity of the second process is 
equal to or greater than that of the first, then the substance 
fluoresces, but if the velocity of the emission is slower than that of 
the first, then phosphorescence takes place, namely, the persistence 
of the emission for an appreciable time after the exciting cause 
has been removed. In certain cases the velocity of the emission 
of the energy is exceedingly small, and in these circumstances the 
energy absorbed in the first process remains stored up in the sub- 
stance for a very long time unless the velocity of the emission is 
increased by some means, such as the application of heat, when 
the phenomenon is known as thermoluminescence. There seems, 
indeed, no reason to assume any difference between the two 
phenomena, and if a theory can explain one of them, it follows 
that it can explain the other. 

According to the theory, the stages 1, 2, 3, . . . », inasmuch as 
they are stages in the opening up of the condensed system of a 
single molecule, are intimately connected with one another, and 
although the process by which A, is absorbed in the solvent is the 
only one which light itself is capable of bringing about, yet there 
can hardly be any objection to the probability that the disturbance 
to the whole system produced in this way will bring the next 
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possible vibration periods into play, namely, stage 3 followed in 
less degree by stage 4, ‘and so on. 

It is known that, given the necessary external conditions, stages 
3, 4, ete., are characterised by vibrations synchronous with wave- 
lengths Ag, Ay, etc.; if these vibrations are brought into play by 
means of some other vibration they will emit light of the same 
wave-length, 

Macbeth seems to have fallen into an error as regards the 
relationship between the wave-length of the exciting light and the 
emitted light. In producing phosphorescence of wave-length Ag, 
Ag is not absorbed. 

There does not seem to be any difficulty in reconciling all 
observations as regards the relations between temperature and 
phosphorescence. In the first place, the conditions may occur when 
the process 2—>1 is very slow indeed, with the result that the 
process 1—>2 will take place with absorption of A,. After some 
time the whole system will have absorbed considerable energy. On 
heating the system, or in many cases simply by rubbing or shaking, 
conditions are produced that enable the process 2—>1 to take 
place, with the result that a considerable amount of free energy 
escapes as heat, and the whole system gets disturbed, and some of 
the vibrations of stage 3 are called into play with emission of Ag. 
In this process no A, is emitted. Care must be taken not to look 
upon processes 1—>2, 2—>3, or 1—>3 as being directly 
reversible, absorbing or emitting the same amount of light energy, 
for if this were so, it would simply resolve itself into a case of 
resonance phenomena. Macbeth has fallen into error here when he says 
that the reverse process 2—> 1 will be accompanied by the emission 
of light Ag, as demanded by Kirchhoff’s law. Kirchhoff’s law has 
nothing whatever to do with the case, for it is not a case of black 
body radiation. The reverse process 2—>1 is not accompanied 
by emission of A, but probably by emission of heat, and the process 
is not reversible. 

The next point is: why do some substances fluoresce only at low 
temperatures when the free energy is less than before? The lower- 
ing of temperature will tend to produce a more completely closed 
system of force lines round the molecule. There must naturally 
exist a particular condition of this condensing together of the force 
lines for the particular type of fluorescence observed to take place, 
and it follows directly from the theory that this condition may be 
produced at low temperatures when it does not exist at higher 
temperatures. 

It has been shown (T., 1913, 108, 91) that when a substance is 
opened up by a solvent and by light, the amount of light absorbed 
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increases with the dilution up to a maximum, after which further 
dilution tends to decrease the amount absorbed, which is then 
followed by the disappearance of the selective absorption. There 
is thus an optimum condition of concentration as far as absorption 
of light is concerned. This agrees with and explains Lenard and 
Klatt’s and Urbain’s observations on phosphorescence, for these 
authors have clearly shown that there is always a definite condition 
of concentration of phosphorescence in the diluent at which an 
optimum of phosphorescence is observed. Clearly at this con- 
centration the phosphorogen has its closed force field just sufficiently 
opened up, and in that condition best adapted to respond to the 
exciting vibrations in such a way that the next stages, 3, 4, 5, etc., 
are called into play. This optimum condition only refers to one 
particular temperature. At a much lower temperature that con- 
dition will not necessarily give the optimum, and indeed, perhaps, 
may not give any phosphorescence at all. Some other concentration 
will be more suited for the new temperature conditions, and whilst 
this new concentration may not suit the old temperature, yet on 
cooling, the phosphorescence or fluorescence makes its appearance. 

A specific example may make this clearer, namely, the phos- 
phorescence of strontium sulphide. Becquerel (Ann. Chim. Phys., 
1859, [iii], 55, 5) found that this material gives at 200° an orange 
phosphorescence, and as the temperature falls the colour passes 
through yellow, green, and blue until at —20° it is dark violet. 
This observation has been confirmed for a great number of sub- 
stances by Lenard and Klatt (Ann. Physik, 1904, [iv], 15, 225, 
425, 633). The reason of this effect is that the phosphorescent 
spectrum consists of at least five separate maxima having the above 
colours, and as the temperature is changed the relative intensity of 
the various maxima alters, and in the case of the strontium 
sulphide the tendency, with decrease of temperature, is for the 
maximum of the phosphorescence to move towards the shorter 
wave-lengths. If the separate bands in the phosphorescent 
spectrum be called A, B, C, D, H, then at the higher temperatures 
A will be the most intense, and as the temperature falls, B, C, D, EF, 
in turn, show the greatest intensity. Each of these corresponds 
with a definite stage in the opening-up process, and the optimum 
condition for each stage, provided that the quantity of diluent 
remains the same, depends on the temperature. By varying the 
conditions of diluent, similar variations in the relations between 
the intensities of the different phosphorescent maxima can also be 
obtained under constant temperature conditions. 

This fact has an important bearing on the general theory. Since 
the whole phenomenon of phosphorescence is a property of diluted 
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matter, and since the fall of temperature allows more and more 
free energy to escape from the system, it follows that the lower 
the temperature the less is the phosphorogen opened up by the 
diluent. The observations on phosphorescence therefore run pari 
passu with the observations on absorption, for here the more a 
compound is opened up by a solvent the nearer the absorption 
maximum lies to the read. In other words, the more complex the 
solvent—soluite system, or, speaking generally, the more complex 
the system of the force field dealt with, the nearer to the red will 
be its absorption and also its phosphorescent or fluorescent 
maximum. Macbeth in his criticism, based on the fact that some 
substances do not phosphoresce or fluoresce at ordinary tem- 
peratures and do so at low temperatures, has really advanced 
observations which strengther. and confirm the theory. 

Again, Macbeth attempts to draw an analogy between a spring 
in various stages of compression and the stages 1, 2, 3, etc. This 
analogy fails absolutely from the start, because it requires the 
same energy in different amounts to obtain the spring in the 
different stages of compression, while in the real case the stages 
2 and 3, ete., require for their actual production not only a different 
solvent, but light of different wave-length. He also contradicts 
himself here, because in order for the analogy to be complete from 
his point of view, the states of the spring when in different stages 
of compression must be in equilibrium with one another, an 
assumption he made for the stages 1, 2, 3, etc. 

Two further criticisms of Macbeth still remain to be dealt with. 
First, Nichols and Merritt’s observations that the position of 
maximum fluorescence is independent of the wave-length of the 
exciting light, and that the latter may be on the red side of the. 
fluorescent maximum. Macbeth says the processes are now 
reversed, and Ag is being absorbed and A, emitted. This is by no 
means the case. An inspection of the absorption and fluorescent 
curves shows that these extend considerably on each side of the 
maximum in each case. They frequently, indeed, overlap, and 
therefore the very fact of Nichols and Merritt’s discovery strongly 
supports the theory. The shape of the fluorescent curve is charac- 
teristic of the substance under the conditions of solvent and 
concentration. This fluorescence will be produced by any wave- 
length included in the absorption band, even if it happens by 
chance to be longer than those emitted. The substance responds 
to and absorbs the longer wave-length, and it is natural to expect 
that it would produce the same effect as any other wave-length 
in the same absorption band. Nichols and Merritt also observed 
in the same paper (Physical Review, 1904, 19, 18) that if the 


J 
j 
> 
2 
3 
. 


206 


fluorescent substance has a second absorption band of longer wave- 
length than the fluorescent light, the absorption of light in this 
second region does not produce fluorescence, which fact, of course, is 
in agreement with this theory. 

Finally, Macbeth quotes the observation of R. W. Wood, who 
showed that while fluorescing with light of definite wave-length 
a substance exerts no increased absorption of that light. On a 
theory of optical resonance “ fluorescence absorption” might be 
expected, and the fact that it has been proved absent argues 
strongly against any simple resonance as a basis of fluorescence 
and absorption. Nothing whatever in the theory makes it. probable 
that fluorescence absorption should take place. A criticism based 
on the fact that it does not take place seems therefore somewhat 
irrelevant. 

The general conception may be made clearer by considering it in 
the following way. Light energy (A,) is absorbed and converted 
partly into heat and partly into light energy (As). In ordinary 
circumstances this reaction is not reversible, because A, is not 
absorbed, but it might be considered that under certain special 
labile conditions it does become reversible. The absorption of A, 
during fluorescence would mean that the same reaction was taking 
place in opposite directions at the same time and absorbing energy 
on both counts. Whether the process is reversible or non-reversible, 
there is no reason why A; should be absorbed during fluorescence. 
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At the next Ordinary Scientific Meeting, to be held on Thursday, 
June 19th, 1913, at 8.30 p.m., there will be a ballot for the election 
of Fellows, and the following papers will be communicated : 
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and F. O. Rice. ; 
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6-bromo-o-4-xylenol.” By D. J. Bartlett and A. W. Crossley. 
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The measurement of magnetic rotatory dispersion.” By T. M. 
Lowry. 
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By C. Dorée. 
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derivatives.” By W. N. Haworth, W. H. Perkin, and O. Wallach. 
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“The refractivities of acenaphthene and its monohalogen 


derivatives.” By H. Crompton and W. R. Smyth. 
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AT THE NEXT BALLOT. 
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position. 
F, G. Donnan. A. W. Titherley. 
Edward C. Cyril Baly. A. J. Allmand. 
R. E. Slade. 


Walker, John Stewart, 
Hiratsuka, Sagami, Japan. 
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F. J. Wilson. A. Campion. 
I. M. Heilbron. 


Watson, Edwin Longstaff, 
Nawabganj, Cawnpore, [ndia. 
Works manager. Minor and Major Qualificatious of the Pharma- 
ceutical Society. : 
Arthur W. Crossley. H. Hampshire. 
Charles Gilling. Charles H. Warner. 
James Philip. 


Wilson, Ernest John, M.A. (Cantab.), F.1.C., 
Osborne House, Wisbech, Cambs. 

Analytical Chemist. 1898—1902, at Magdalene Coll., Camb. ; took 
B.A. in 1901 in Natural Sciences Tripos. 1902—1903, Junior Assistant 
to J. T. Norman, Analyst, 23, Leadenhall Street, E.C. 1903—1906, at 
King’s Coll., London, under Prof. J. M. Thomson; passed A.I.C. 
(Mineral Chemistry) in April, 1906. 1906—10, Senior Assistant to 
the late R. Barklie, Public Analyst for Belfast ; Lecturer in Chemistry 
for two years to Belfast Technical Institute (evening classes). 1911, 
private practice in Belfast. 1913, Works Chemist to Wm. Wilson & 
Sons, Wisbech. 

Henry R. Lyell. Herbert Jackson. 
John M. Thomson. Patrick H. Kirkaldy. 
Henry L. Smith. 


Young, Thomas Howard, 
118, Scotia Street, Winnipeg, Man., Canada. 

Analytical Chemist. Three years Demonstrator under Dr. Slater 
Price, Organic Chemical Laboratory, Municipal Technical School, 
Birmingham, England; Three years Research Chemist under R. 
Threlfall, F.R.S., Messrs. Albright & Wilson, Chemical Manufacturers, 
Oldbury, England; Five years Chief Assistant Chemist, Canadian 
Pacific Railway (Western lines—Fort William to Vancouver). At 
present Acting Chief Chemist, Canadian Pacific Railway (Western 
lines). 

T. Slater Price. H. E. Bletcher. 
Matthew A. Parker. Douglas F, Twiss. 
Lionel M. Jones. 
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Thursday, June 19th, 1913, at 8.30 p.m., Prof. W. H. Perkin, 
LL.D., F.R.S., President, in the Chair. 


The PresipENT announced that, in future, a list of the papers 
to be read at each Ordinary Scientific Meeting will be advertised 
in the Morning Post on the Wednesday previous to the day of 
meeting. 


Messrs. A. J. Berry and R. Robison were formally admitted 
Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 


Alan Milsom Bailey, Lanhill, Chippenham. 
George Bernard Butler, 10, Malvern Street, Elswick Road, 


Newcastle-on-Tyne. 
Alexander Houghton Hay, Essex Wharf, Narrow Street, Lime- 


house, E. 
Harold Frank Tayler, 105, Barrow Road, Streatham, 8.W. 


A ballot for the election of Fellows was held, and the following 
were subsequently declared duly elected : 


William Love Biggart. Ralph Richard Oliver. 
Archibald Joseph Brooks. Percy Bernard Phillips. 
William Rhys-Davies. William Gilbert Saunders. 
Jack Cecil Drummond, B.Sc. Montagu George Smith. 
Horace Freeman. Ebenezer Rees Thomas, M.Sc. 
Roy Goncalves Glenday, B.A. Percy Oyril Lesley Thorne, B.A. 
James Joseph Hutchinson. Jeremiah Twomey, M.Sc. 
Victor Lefebure, B.Sc. John Stewart Walker. 
Duncan James Macnaughtan. Edwin Longstaff Watson. 
Ghulam Ali Mahamadi, Ernest John Wilson, M.A. 
Marius Maxwell, Thomas Howard Young. 
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Of the following papers, those marked * were read: 


*189. “Absorption spectra and chemical reactivity. Part III. 
Trinitrobenzene, trinitroanisole, and picrie acid.” By Edward 
Charles Cyril Baly and Francis Owen Rice. 


The absorption spectra of trinitrobenzene, trinitroanisole, and 
picric acid were described, and it was shown how the closed force 
fields surrounding the molecules of these substances are opened 
up by the use of various basic solvents. In a previous paper 
(T., 1912, 101, 1469) a theory of fluorescence was put forward 
based on the existence of several stages in the opening up of these 
closed systems. Whereas previously only one stage had been 
recogniséd, three stages have been proved to be produced with the 
three trinitro-compounds. It was shown how the results explain 
the formation of the picrates of the hydrocarbons and the nitration 
of the aromatic compounds. 


Discussion. 


Referring to the views on the origin of residual affinity advanced 
by Prof. Baly, and to the remark that previous explanations were 
“not satisfactory and connected,” Dr. Frizscnerm said that he 
was unable to discern any substantial difference between Prof. Baly’s 
views and those he had himself published years before. In support 
of this he read some passages from one of his papers (J. pr. Chem., 
1907, [ii], 76, 185), in which the idea of an equilibrium between 
the combined and free affinity of an atom was clearly developed. 
He had repeatedly referred to this publication in subsequent com- 
munications to the Society, and based on it some further chemical 
generalisations, some of which he had already been able to confirm 
by chemical experiment. 

Prof. Baly had merely used different words to express the same 
meaning. Thus, the term “force lines” used by Baly had already 
been previously employed by Hugo Kauffmann as a synonym for 
the term “chemical energy” adhered to by him (Dr. Fliirscheim), 
and it was difficult to imagine chemical energy acting otherwise 
than in force linés. Similarly, the term “principal and secondary 
valencies,” introduced by Werner and used by Prof. Baly, was, 
when applied to the problem of residual affinity, merely a synonym 
for the term “affinity” used by him (Dr. Fliirscheim). 

He would therefore be glad to know in what way the views 
published by Prof. Baly differed from, and represented an advance 
on, those which he had himself published previously. 
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*190. “Derivatives of o-xylene. Part V. 5-Bromo-o-4-xylenol and 
6-bromo-o-4-xylenol.” By Arthur William Crossley and Dorothy 
Jessie Bartlett. 


5-Bromo-o-4-xylenol, prepared by replacing the amino-group in 
5-amino“o-4-xylenol by bromine, crystallises in glistening needles, 
melting at 80°. The benzoyl derivative forms transparent plates, 
melting at 51°, and the o-nitrobenzoyl derivative crystallises from 
ethyl acetate in transparent, rectangular plates, melting at 
151—152°. 

6- Bromo-o-4-zylenol was prepared from 5-nitro-3-o-xylidine by 
replacing the amino-group by a bromine atom and the nitro-group 
by hydroxyl. It separates from light petroleum (b. p. 80—100°) 
in masses of silken needles, melting at 103°. The benzoyl derivative 
crystallises from methyl alcohol in transparent, six-sided plates, 
melting at 85°, and the o-nitrobenzoyl derivative forms glistening 
needles, melting at 132°. 


*191. “The presence of neon in hydrogen after the passage of the 
electric discharge through the latter at low pressures. Part II.” 
By John Norman Collie and Hubert Sutton Patterson. 


Since the authors’ former communication on this subject (T., 
1913, 108, 419), many further experiments have been made. That 
electrodes are necessary for the production of neon and helium 
has been disproved ; for if a powerful oscillating discharge be passed 
through a coil of wire wound round a glass bulb containing a little 
hydrogen, helium with some neon can be detected in the residual 
hydrogen. It is necessary to free the gas in the bulb as completely 
as possible from mercury vapour. The experiment was frequently 
repeated in the same bulb, and even after many weeks’ working, 
helium and neon could still be obtained from the apparatus. The 
hydrogen and oxygen used in these experiments was repeatedly 
tested in. quantities up to 100 c.c., but not a trace of helium or 
neon was found. The experimental bulb before use was heated to 
250° and washed out with oxygen; the oxygen residue did not 
show the presence of either helium or neon. 

Also an apparatus was made where the tube through which the 
discharge took place was surrounded by a vacuous outer tube. The 
wires connected to the electrodes in the inner tube passed through 
the outer tube in glass tubes, so that there could be no discharge 
from any electrodes in the outer vessel; in this case, also, helium 
and some neon were found in the outer vessel. The above experi- 
ment was made in the following manner. After the tube had been 
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externally heated and pumped until no more gas would come off, 
a strong current was passed. At once hydrogen began to be 
evolved from the electrodes; this was pumped off, and an electric 
spark passed through it to see whether any oxygen was present. 
A very small contraction occurred; 4°6 c.c. remained. This was 
then gradually put back into the tube, whilst a powerful current 
was passed through the tube, which was at the same time externally 
heated with a gas flame. At the end of three hours’ sparking, 
2°2 c.c. of gas remained. This was again put back into the tube 
and the sparking repeated; at the end of another three hours it 
had shrunk to about 1°0 c.c., and by further treatment it went to 
0°4 cc. This hydrogen contained a trace of neon. At this point 
a crack appeared in the inner tube. From the outer tube only 
0°4 c.c. had been pumped off ; this contained both helium and neon. 
The inner tube was broken up at once, the two aluminium electrodes 
were put into a hard glass tube, and fused by a blowpipe in a 
vacuum ; 0°2 c.c. of hydrogen was collected. The glass ends of the 
inner tube were powdered and also heated by means of a blowpipe 
in a hard glass tube that had been entirely pumped out. Too small 
an amount of hydrogen to be measured was pumped off. From 
the above experiment 4°6 —1°0=3'6 c.c. of hydrogen had apparently 
disappeared. In the capillary tube between the two ends of the 
inner tube some black substance had collected where the tube had 
been very highly heated by the electric discharge. This substance 
was carbon, for on heating it with a little oxygen it suddenly burnt 
away with a bright flash, and the oxygen gave a milkiness with 
baryta solution. Many experiments have also been made with a 
double tube so constructed that mercury can be run up so as to 
fill the outer vessel, and drive the gas there up into a small capillary 
tube with a platinum wire fused through the end of it. The gas 
can under these conditions be examined by means of an electric 
discharge from the platinum wire to the mercury. During the 
whole of an experiment gas is perpetually appearing in the outer 
tube. It consists largely of hydrogen, together with traces of 
helium and neon, and of a gas that gives a spectrum of carbon. 
If it is sparked it rapidly decreases in volume, usually to about 
one-half and sometimes even less, the carbon spectrum almost 
entirely disappears, and the hydrogen (and the traces of helium 
and neon) remain. This same phenomenon also invariably occurs 
when testing for helium and neon. After the residual hydrogen 
has been exploded with excess of oxygen, and the residual oxygen 
has been absorbed by charcoal cooled in liquid air, the gas that 
remains should be pure helium or neon or a mixture of the two. 
The spectrum, however, is always a carbon spectrum, and it is only 
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after sparking for some time that the carbon spectrum goes and 
the pure spectrum of helium and neon takes its place. There is 
always at the same time a diminution usually of over 50 per cent. 
in the volume of the gas. This gas also is produced in the bulb, 
round which a wire has been coiled, and through which an 
oscillating discharge has been passed. It also is produced in a tube 
containing a piece of platinum foil, placed in the focus of a concave 
cathode of aluminium, bombarded by cathode stream, so that it 
becomes red-hot. At first, hydrogen is given, then hydrogen 
mixed with helium and some neon, then less hydrogen and helium, 
and some of the gas already mentioned that gives a carbon spectrum. 
After this apparently no more helium is produced, but an 
increasingly relatively larger amount of the gas giving the carbon 
spectrum. If this gas is sparked in contact with mercury vapour, 
it almost instantaneously disappears, and it has been found impos- 
sible to reproduce it, by heating the tube, or varying the pressure 
in the tube. 

As it can be separated from the hydrogen in which it is found 
by exploding with excess of oxygen and removing that excess by 
means of charcoal cooled with liquid air, it appears to be a highly 
uncondensable gas, and not readily oxidised. This result, taken in 
conjunction with the fact that it gives a carbon spectrum, is very 
difficult to explain. It is possible that this gas may be the same 
as that discovered by Sir J. J. Thomson and called by him X;. 

Various experiments have also been made with electrodes other 
than aluminium. In the case of copper, interesting results were 
obtained. The hydrogen seemed to disappear more rapidly than 
when aluminium electrodes were used. Possibly this is due to the 
fact that a more powerful current can be passed through the tube, 
and the electrodes therefore heated to a higher temperature. The 
splashed copper was in parts of a black colour. Even after as 
much as 5 c.c. of hydrogen had been absorbed by a tube, no amount 
of heating made the gas come off again. The copper splash was 
dissolved in aqua regia, and evaporated to dryness, some water and 
a little hydrochloric acid added, and the clear solution of the 
copper salt was then tested with barium chloride. A small, white 
precipitate was obtained. This has been repeated many times; 
the copper splash always gives this precipitate. Presumably it is 
barium sulphate ; but it is somewhat difficult to prove the presence 
of sulphur in the minute amount produced. The actual amount 
from four different experiments weighed about one-tenth of a 
milligram. Some of it was heated with a little sodium carbonate 
and carbon, and gave a faint brown stain on silver; also, with 
hydrochloric acid, a very faint odour of hydrogen sulphide. As 
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ordinary glass contains traces of sulphur, four more experiments 
were made with lead glass tubes that are quite free from sulphur. 
Again in every case a precipitate was cbtained in acid solution by 
barium chloride. Three other tubes with respectively magnesium, 
platinum, and palladium electrodes all gave this precipitate. Every 
conceivable precaution was taken to test the metals, the reagents, 
and the electrodes for sulphur, and, except in the case of soda-glass 
tubes, sulphur was invariably absent. 

The results at present arrived at from the experiments given in 
this note are the following: 

(1) Electrodes apparently are not necessary for the production of 
the helium and neon. 

(2) Hydrogen in considerable quantities can be made to 
apparently entirely disappear in tubes through which a heavy 
discharge passes. 

(3) A gas is produced in the tubes that gives a carbon spectrum. 
It entirely disappears when sparked in contact with mercury. It 
is not readily condensed by charcoal cooled in liquid air, nor easily 
oxidised by sparking with oxygen. 

(4) When copper, platinum, palladium, or magnesium are 
splashed off in an ordinary vacuum tube containing hydrogen, 
something is produced that, after dissolving in aqua regia, gives a 
precipitate in acid solution with barium chloride. 

Note.—Only one of the authors (J. N. C.) is responsible for the 
statement that the metallic splashes give, after solution in acids, 
a precipitate with barium chloride. Since the paper was read he 
has made further experiments that probably account for its 
production. 

(1) Copper electrodes were used. The solution of the splash 
in acids was evaporated in silica vessels. No precipitate was 
obtained. 

(2) The same tube was used again, and the solution of the 
splash was divided in half. One half (a) was evaporated in glass 
test-tubes, the other half (b) was evaporated in silica vessels: 
- (a) gave a precipitate, (b) gave no precimtate. 

A blank experiment was made with the acids and considerable 
evaporation in glass test-tubes, and a precipitate was obtained with 
barium chloride in acid solution. 

The hydrochloric acid had been boiled with, and then distilled 
from, solid barium chloride, and the nitric acid had been treated 
in the same way with barium nitrate. 

There. also might be another explanation of the precipitate. The 
copper electrodes were sealed to the platinum by a little silver 
solder; some of the silver splashes off; this gives silver chloride, 
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that on evaporation with strong hydrochloric acid dissolves, and 
is reprecipitated on dilution and addition of barium chloride. 


*192. “The rotatory dispersive power of organic compounds. 
Part III. The measurement of ee rotatory dispersion.” 
By Thomas Martin Lowry. 


A description was given of apparatus and methods for the 
measurement of magnetic rotations over a wide range of the visible 
spectrum. 


*193. “The rotatory dispersive power of organic compounds. 
Part IV. Magnetic rotation and dispersion in some simple 
organic liquids.” By Thomas Martin Lowry. 


Numerical values were given for the magnetic rotation and 
dispersion in (1) inactive primary alcohols, (2) active secondary 
alcohols prepared by Dr. R. H. Pickard, (3) fatty acids, including 
active valeric acid, (4) ketones, (5) esters and paraffins porpand by 
Prof. Young, (6) carbon disulphide. 


*194. “The isomerism of p-azophenol.” 
By Philip Wilfred Robertson. 

p-Azophenol, HO-C,H,-N:°N-C,H,-OH, as ordinarily prepared, 
forms yellow crystals containing one molecule of water; there 
appear, however, to be two yellow modifications, one of which 
yields, on heating, the anhydrous compound as a dark green, the 
other as a brick-red variety. Both of these forms have been shown 
to be stable in dry air under ordinary conditions; at higher tem- 
peratures the red is converted into the green, the transition 
temperature being about 50°. This is possibly not a case of 
polymorphism, because the difference seems to persist in solution. 

In addition to this aazophenol, Willstatter has obtained, by 
oxidation and subsequent reduction, a 8-modification, a red sub- 
stance incapable of being reconverted into the original compound 
by physical means. Hantzsch has shown that both substances have 
exactly the same absorption spectra, and calls this a case of homo- 
chromisomerism. 

The chemical reactions of the two substances have now been 
examined. On bromination, they yield different tetrabromo- 
derivatives, melting at 252° and 271°, and these have also identical 
absorption spectra. On nitration, a-azophenol yields a tetranitro- 
compound (I), whilst the B-modification, even with considerable 
excess of nitric acid, forms only a disubstituted derivative (II) : 
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NO, 
It is possible that this difference is due to stereoisomerism, as is 
indicated in the above formule. 


DIscussion. 


Prof. Metpoua considered that Dr. Robertson had made out a 
good case in favour of the stereoisomerism of the two forms in the 
sense of their being the syn- and anti-modifications. He had no 
‘doubt the author had considered the possibility of quinonoid 
isomerism, since one-half of the molecule admitted of such 
rearrangement. He asked whether this point had been tested by 
checking the mobility of the hydroxylic hydrogens by preparing the 
methyl derivatives, and, if so, whether the two isomerides gave 
isomeric or identical methyl derivatives. 

In reply to Prof. Meldola, Dr. Roserrson said that the fact of 
the two isomerides having the same absorption spectrum precluded 
the possibility of either possessing a quinonoid constitution. The 
author differed from Prof. Baly in his contention that an equilibrium 
mixture in solution might yield two different substances on removal 
of the solvent, according to whether one started from one or we 
other isomeride. 


*195. “The action of ozone on cellulose. Part IV. Cellulose 
peroxide.” By Charles Dorée. 


Ozone acting on purified cotton-cellulose was stated to furnish 
a peroxide, recognised by its oxidising action on potassium iodide 
solution (T., 1912, 101, 498). Doubts having been cast on the 
existence of this product, the question has been reinvestigated. In 
the absence of water, a small amount of peroxide alone is produced, 
but in air-dry material the quantity of peroxide formed is very 
much greater, and at the same time the solid insoluble acid and 
oxycellulose are formed (Joc. cit.). The amount of “active oxygen” 
fixed by air-dry cotton, mercerised cotton, and lustra-cellulose after 
eighteen hours’ exposure to ozone was 0°0056, 0°0106, and 0°0248 
per cent. respectively. The peroxide is slowly decomposed on 
treatment with water, hydrogen peroxide being produced. It is 
decomposed to the extent of 25 per cent., after heating for two 
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hours at 37°, and almost entirely after two hours at 95°. The 
activity soon disappears if the material is kept’ in the air, but 
persists for some weeks in a dry atmosphere. ‘The peroxide acts 
strongly on a photographic plate, sharp negative images of the 
fibres being obtained in twenty days at 14°, or in six hours at 37°. 
These properties recall the photographic action of the natural woods 
described by Russell (Phil. Trans., 1904, 197, 281, etc.), and were 
shown to be due probably to a "similar cause, namely, the gradual 
production of hydrogen peroxide. 

The question of the position in the cellulose complex at which 
the peroxide oxygen may be attached was discussed, together with 
the part played by the peroxide in the oxidation of cellulose by 
ozone. 


Mr. C. F. Cross believed that the author’s paper would be found 
to explain these observations in terms of a cyclic formula for the 
unit (Cy) constituent group of the cellulose complex with the 
“potential” unsaturated position. 

He called attention to current articles by H. Gebhardt (especially 
Chem. Zeit., 1913, 37, 663), discussing the constitution of cellulose 
from the point of view of its affinities for colouring matters. This 
author arrived independently at similar conclusions. 


*196. “Sylvestrene. The constitution of d-sylvestrene and its 
derivatives.” By Walter Norman Haworth, William Henry 
Perkin, jun., and Otto Wallach. 


The authors have been engaged on a detailed investigation of 
d-sylvestrene, prepared from the dihydrochloride by the elimination 
of hydrogen chloride, and they find that it is mainly a mixture of 
and 


CH on OMe:CH, 


CMeCl-CH. A1:8:9.9n,. Menthadiene. 


CH,<oH, CH OMe,Cl 
CH<ox, OMe:CH, 
:8:9.m-Menthadiene. 
They have also prepared a large number of derivatives of 
sylvestrene and determined their constitutions. 
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197. “The refractivities of acenaphthene and its monohalogen 
derivatives.” By Holland Crompton and Wilhelmina Rebecca 
Smyth. 

The following values have been obtained for the molecular 
refractions of acenaphthene and its monohalogen derivatives: 


Acenaphthene ............ 

3-Chloroacenaphthene 

8-Bromoacenaphthene 

8-Iodoacenaphthene 64°10 

The molecular refraction, /,, of acenaphthene, calculated from 

that of naphthalene, is 50°94, and in the case of the halogen 
derivatives, the values calculated for the molecular refractions from 
that of acenaphthene agree with the observed. There is therefore 
nothing abnormal in the behaviour of these compounds. 


198. “The formation of cyclic bases from aromatic imides.” 
(Preliminary note.) By Edward Hope and Frederick Russell 
Lankshear. 


The authors have studied the electrolytic reduction of 
phthalimidine and of JN-methylphthalimidine (prepared from 
phthalimide and JN-methylphthalimide respectively), and have 
succeeded in obtaining excellent yields of dihydroisoindole (I) and 
N-methyldihydroisoindole (IT): 


(I.) (IT.) 

The properties of dihydroisoindole thus prepared agree with those 
given by Gabriel and Pinkus (Ber., 1893, 26, 2210) and by Frankel 
(Ber., 1900, 33, 2809). As stated by the latter, methyl iodide 
reacts with dihydroisoindole, giving a mixture of the hydriodide 
and the methiodide. 

N-Methyldihydroisoindole is a colourless oil with a strong basic 
odour, and boils at 195—196°/750 mm. It is very soluble in water, 
and readily distils over in steam, separating in the distillate as a 
sparingly soluble hydrate, which contains two molecules of water. 

The compound also reacts vigorously with methyl iodide, giving 
a quantitative yield of the methiodide (m. p. 246°). This is 
identical with the methiodide obtained under similar conditions 
from dihydroisoindole. 

This electrolytic reduction process renders simple the preparation 
of isoindole bases, which have hitherto been obtained only by 
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somewhat laborious methods. The authors are engaged in an 
investigation of these bases, and are carrying out experiments with 
a view to apply the reduction process to a variety of similar imides. 


199. “The action of sulphur dioxide on copper at high temperatures.” 
By Clifford Morgan Stubbs. 


The depression of the freezing point of copper by dissolved 
sulphur dioxide has been found to be about 2°54 times that expected 
if the molecules of the gas remained intact in the solution. This 
result can be explained on the hypothesis of a partial reaction of 
the dissolved gas with the molten metal according to the equation : 

6Cu + SO, — Cu,S + 2Cu,0. 

Complete reaction would give three times the depression calculated 
from the molecular formula SO,. 

It has been shown that this hypothesis of an equilibrium in the 
molten metal can be brought into harmony with the solubility 
results of Sieverts and Krumbhaar. The equilibrium pressures of 
sulphur dioxide in the univariant system Cu, Cu,O, Cu,8 (all as 
solids) have. also been measured between 700° and 1050°, the 
pressure rising in this range of temperature from less than one 
atmosphere to about seven atmospheres. 


200. “ The change of colour of metallic haloid solutions.” 
By Charles Scott Garrett. 


Solutions of coloured metallic haloids in general undergo con- 
siderable changes of colour on varying the concentration, tem- 
perature, or solvent, as well as on the addition of colourless haloid 
salts. The phenomenon is connected with the presence of varying 
valency in the parent metal. 

It was pointed out that these changes most probably are due 
to the formation of complex radicles of two types, acidic and 
metallic radicles, and by quantitative spectrophotometric measure- 
ments it has been shown how these two types of complex formation 
may be distinguished. Copper haloids form acidic complexes, whilst 
chromium haloids form metallic complexes, but the solvent must be 
regarded as playing some part in the change. 

Bands of selective absorption due to the complexes were found 
in the case of cupric bromide, cupric chloride, and nickel bromide 
solutions, by photographing the saturated aqueous solutions in very 
thin layers. 

In the typical cases of copper and chromium haloid solutions it 
was shown that the various parts of the absorption spectra may 
be attributed to various entities in the molecules of the salts. 
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201, ‘‘Hydroxyazo-compounds. The action of semicarbazide hydro- 
chloride on the p-quinones.” By Isidor Morris Heilbron and 
James Alexander Russell Henderson. 


As indicated in a recent communication (P., 1912, 28, 256), the 
condensation products obtained by the action of semicarbazide 
hydrochloride on the p-quinones in equimolecular quantities must, 
from spectrographic evidence, be regarded as hydroxyazo-derivatives, 
A further examination of these condensation products has, however, 
made evident that under certain conditions a few of these 
hydroxyazo-compounds undoubtedly react tautomerically as semi- 
carbazones. The authors find further that on salt-formation the 
hydroxyazo-compounds assume a quinonoid constitution, as is proved 
by the great similarity of their absorption curves with the typical 
quinone, tetraphenylquinodimethane. This compound shows a very 
characteristic band of great persistence in M/10,000-solution, differ- 
ing in position from the band of pbenzoquinone and its homologues, 
but resembling closely the absorption curves of the nitrophenol salts, 
and the authors adduce from this that such salts are undoubtedly 
quinonoid. 

A direct relationship has also been found to exist between the 
molecular weight and position of the absorption band in this series 
of similarly constituted compounds. 


202. ‘The alkaloids of ipecacuanha.” (Preliminary note.) 
By Francis Howard Carr and Frank Lee Pyman. 


In spite of the medicinal importance of ipecacuanha, very little 
is known about the alkaloids which it contains, although the 
subject has received a considerable amount of attention. A number 
of earlier investigations were carried out with a purified amorphous 
total alkaloid, formerly known as “emetine,” but later Paul and 
Cownley (Phorm. J., 1894, [iii], 24, 111) showed that this product 
contains at least two alkaloids, emetine and cephzline, the latter 
being a phenolic base, and described methods for their separation 
and purification. They attributed to emetine the formula 
or and the cepheline, C gHyO,N, or 
C,H 0,N>, whilst O. Hesse (Pharm. J., 1898 [iv], 7, 98), repeating 
the work at their request, preferred the formula C,,H,.O,N, for 
emetine and C,,H,,0,N, for cepheline. Hesse showed that emetine 
contains four methoxyl groups, whilst the results for cephzline lie 
between those required for two and three. 

The subject has recently been reinvestigated by Keller (Arch. 
Pharm., 1911, 249, 512), who has brought out the important result 
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that emetine forms a nitrosoamine, and therefore contains an 
imino-group. He regards it as a secondary tertiary base, containing 
two methoxyls and at least one hydroxyl group. 

In the course of an extended investigation of these alkaloids, the 
authors have obtained results having an important bearing on the 
constitution of emetine and cephezline, and think it well to record 
briefly at the present stage some of their principal conclusions. 

A large number of analyses of emetine, and of its hydrochloride, 
hydrobromide, hydriodide, and nitrate have now been carried out, 
and these indicate the formula C.H,,O,N, for this base. This 
formula is also in better agreement on the whole with the few 
results obtained. by previous investigators than any of the formule 
suggested by them. Cephzline is probably correctly represented 
by the formula C,,H,,0,N,. These formule, which are supported 
by molecular-weight determinations, indicate that each alkaloid 
contains two nitrogen atoms. 

In the stable neutral salts, the bases are combined with two 
equivalents of acid. Evidence of the existence of basic salts has 
also been adduced. In each base both nitrogen atoms are present 
as imino-groups; and these alkaloids are therefore disecondary 


Emetine contains four, and cepheline three, methoxyl groups, 
whilst the latter also contains a phenolic hydroxyl group. All the 
oxygen atoms contained in them are thus accounted for. Both 
alkaloids are optically active, the bases being levorotatory, emetine 
having [a], —22°, and cepheline [a], —18°, whilst the salts are 
dextrorotatory, anhydrous emetine hydrochloride [a],, + 16° corre- 
sponding with [a], +18° for the basic ion. ' 

Emetine yields, on oxidation with ferric chloride in aqueous 
solution, a scarlet, crystalline hydrochloride, which is termed 
rubremetine hydrochloride. Being formed by the removal of 
eight hydrogen atoms from emetine, it has the formula 
Cy9H3,0,N,,HCI1,6H,0. It melts at 127—128° (corr.), contains four 
methoxyl groups, and is monobasic. When emetine is oxidised 
with a large amount of potassium permanganate, in aqueous acetone 
solution, 6: 7-dimethoxyisoquinoline-l-carboxylic acid is formed, 
identical with the substance previously obtained by Goldschmidt 
by the oxidation of papaverine; m-hemipinic acid has also been 
observed amongst the oxidation products. 

Cephzline, on oxidation, behaves differently from emetine, ferric 
chloride giving rise to two crystalline oxidation products: (i) a 
hydrochloride, C.,H,,O,N;,HC1,5H,O, melting at 249—250° (corr.), 
and containing three methoxyl groups but no hydroxyl group, 
(ii) a hydrochloride, Cy;H,,O,N,HC1,4H,O, melting and decom- 
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posing at 158° (corr.), after drying at 100°, and containing two’ 
methoxyl groups and a hydroxyl group. 

A crystalline V-methyl derivative of cephzline, melting at 194° 
(corr.), has also been obtained. 

The results are being elaborated and extended, and it is hoped 
to communicate them fully to the Society later in the year. 


203. “ Dibenzoyldiaminoacetic acid.” 
By Paul Haas. 


When a-hydroxyhippuric acid, C,H,-CO-NH-CH(OH)-CO,H, is 
heated to 150°, it is converted into dibenzoyldiaminoacetic acid, 
(C,H,*CO-NH),CH-CO,H, in a 40 per cent. yield; the latter sub- 
stance, on hydrolysis, decomposes into benzamide and glyoxylic acid. 


204. so-called calcium f-diglycerylphosphate : A correction.” 
By Frank Tutin. 


In a paper published by the present author and Mr. Hann 
(T., 1906, 89, 1754), a calcium salt, melting at 249—250°, was 
described, which, on hydrolysis with dilute acids, gave a small yield 
of B-glycerylphosphoric acid. Analyses of the calcium salt men- 
tioned gave results in harmony with the conclusion that it had the 
composition C,,H,,0,,P,Ca, provided it were assumed that thirteen 
molecules of water of crystallisation were also present. It was 
therefore regarded as hydrated calcium §-diglycerylphosphate. 

It has now been ascertained that this conclusion cannot be 
correct, since the calcium salt in question contains chlorine (about 
38 per cent. on the air-dried material). This fact, however, does 
not affect the identity of the 8-glycerylphosphoric acid prepared by 
the hydrolysis of the calcium salt, the formation of which was one 
of the objects of the above-mentioned investigation. 


205. “ Some derivatives of desylamine.” 
By Alex. McKenzie and Fred Barrow. 


The authors have studied the conversion of phenylaminoacetic 
acid into desylamine, with the primary object of aiding an investi- 
gation, which is at present in progress, on the isolation of the 
optically active modifications of the base. 

a-Phthalyliminophenylacetyl chloride, when acted on by benzene 
and aluminium chloride, gave desylphthalimide (compare Pfaehler, 
Ber., 1913, 46, 1700), from which desylamine can be obtained. 

A mixture of desylphthalimide and dibenzoylstilbene was pro- 
duced by the interaction of desyl chloride and _ potassium 
phthalimide in presence of nitrobenzene at 150—160°. 
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2: 4: 5-Triphenyloxazole was prepared by the dehydration of 
benzodesylamide with concentrated sulphuric acid. 

The action of various Grignard reagents on desylamine hydro- 
chloride has also been investigated. 


206. “Influence of substitution on the reactivity of p-phenylene- 
diamine.” By Gilbert T. Morgan and Joseph Allen Pickard. 


This investigation, which is a contribution to the study of the 
inhibition of chemical change, was initiated with the object of 
ascertaining the part played by substituents in modifying the 
reactivity of p-phenylenediamine and its homologues. The follow- 
ing preliminary experiments were carried out on two derivatives of 
this diamine containing negative substituents. 


I—The Reactivity of Nitro-p-phenylenediamine. 


1. Acetylation.—One acetyl group only was introduced into the 
molecule of this nitrodiamine by suspending the base in water, 
adding excess of acetic anhydride, and subsequently heating to 
boiling. The product, which crystallised from water in light red, 
felted needles, melting at 189°, was identical with the monoacetyl 
derivative previously obtained by half hydrolysing nitrodiacetyl- 
p-phenylenediamine with ammonia, dilute aqueous alkalis, or prefer- 
ably with baryta water (Ber., 1884, 17, 148; 1886, 19, 339; 1897, 
30, 980; 1903, 36, 415). 

As the constitution of this compound has been assumed without 
proof, it was dissolved in cold alcohol and treated successively with 
hydrogen chloride and nitrous fumes, the diazonium chloride being 
precipitated with dry ether. This salt was suspended in absolute 
alcohol, the mixture warmed with copper powder, and the solution 
neutralised with calcium carbonate, filtered, and evaporated nearly 
to dryness. m-Nitroacetanilide (m. p. 150°) separated, and was 
further identified by hydrolysis to m-nitroaniline (m. p. 112°). 
These reactions fix the constitution of the acetyl derivative as 


\NHAc —> \NHAc —> 


Acetylation with acetic in the presence water leads 
to diacetyl derivatives with p-phenylenediamine and its homologue, 
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9: 5tolylenediamine; it is also practicable with m- and pmnitro- 
anilines, but not with o-nitroaniline. 

2. Picrylation.—Only one picryl group is introduced by boiling 
nitro-p-phenylenediamine for twelve hours with excess of picryl 
chloride (3 mols.) in dry toluene over anhydrous sodium acetate. 

Nitro-4-peryl-p-phenylenediamine, which separated in dark red 
éd-ysiale melting at 255°, dissolved in aqueous or alcoholic sodium 
hydroxide, and was only sparingly soluble in atebal, os acetic 
acid, or concentrated hydrochloric acid: 

. 0°2028 gave 39°1 c.c. N, at 15° and 766 mm. N=22°77. 

C,.H,O,N, requires N=23°10 per cent. 

Comparative experiments with o-nitroaniline and 2:4-dinitro- 
aniline showed that these bases are not picrylated under the fore- 
going conditions, and it is accordingly highly probable that in 
nitro-p-phenylenediamine picrylation occurs in the amino-group 
remote from the nitro-radicle. Direct evidence was obtained by 
dissolving the picryl derivative in concentrated sulphuric acid and 
adding successively to the bright yellow solution nitrosyl sulphate 
and alcohol, the temperature being kept below 5°. The solution of 
diazonium sulphate thus produced gave a deep red azo-6-naphthol 
derivative, dissolving in concentrated sulphuric acid to a bluish- 
green solution. 

When boiled with copper powder, the alcoholic solution of the 
diazonium salt evolved nitrogen, and yielded picryl-m-nitroaniline 
(m. p. 207°), thus indicating the following constitution for the 
picrylated diamine: 


3. Diazotisation.—Although nitro-pphenylenediamine diazotises 
most readily to the monodiazonium salt (Biilow, Ber., 1896, 29, 
2285) in 50 per cent. sulphuric acid, the second amino-group is 
attacked, with the production of the bisdiazonium sulphate. These 
reactions have been turned to account in the preparation of 4-nitro- 
m-toluidine. The homologous base, 4-nitro-2: 5-tolylenediamine, 
behaved in a similar manner, diazotising chiefly to 4-nitro-5-amino- 
toluene-2-diazonium chloride with a smailer proportion of 4-nitro- 
toluene-2 : 5-bisdiazonium chloride. 


II.—The Reactivity of 2: 6-Dichloro-p-phenylenediamine. 


1. Acetylation.—When boiled with acetyl chloride, 2: 6-dichloro- 
pphenylenediamine yielded 2: 6-dichlorodiacetyl-p-phenylenedi- 


NO, NO 
sax NO, 

No, 
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amine, which crystallised from alcohol or hot water in colourless 
needles, melting at 253—254°: 

0°1722 gave 15°4 c.c. N, at 12° and 757 mm. N=10°5. 

requires N=10°73 per cent. 

When boiled for fifteen minutes with V-sodium hydroxide solution 
(30 parts), the diacetyl derivative yielded a monoacetyl compound, 
crystallising from alcohol in lustrous, colourless plates, melting at 
218°, and dissolving in dilute hydrochloric acid, the soluble hydro- 
chloride being readily diazotised. 


2: 6-Dichloro-4-acety!-p-phenylenediamine, 
Cl 


This isomeric monoacetyl derivative was produced by shaking 
2: 6-dichloro-p-phenylenediamine with excess of acetic anhydride 
and water. It crystallised from alcohol or water in colourless 
needles, melting at 200°: 

0°1553 gave 17°3 c.c. Ny at 18° and 759 mm. N=12'85. 

C,H,ON,Cl, requires N=12°70 per cent. 

The constitution of this compound was determined by adding 
nitrosyl sulphate to its slightly warm solution in absolute alcohol. 
The diazonium sulphate, which separated in colourless, feathery 
needles, was suspended in alcohol and treated with copper powder, 
when a brisk evolution of nitrogen occurred. 3: 5-Dichloroacet- 
anilide (m. p. 187°) separated in colourless crystals on diluting the 
filtered solution with water, and this product, when hydrolysed with 
concentrated hydrochloric acid, yielded 3: 5-dichloroaniline (m. P 
51°). 

2. Picrylation.—Only one amino-group is picrylated on boiling 
2:6-dichloro-p-phenylenediamine with picryl chloride in toluene 
solution over anhydrous sodium acetate. 

2: 6-Dichloromcryl-p-phenylenediamine, 

separated from glacial acetic acid in lustrous, dark red crystals, 
sintering at 220°, and melting at 227—228°: 


0°1516 gave 0°1119 AgCl. .Cl=18°25. 
C,,H,0;N,Cl, requires Cl=18°27 per cent. 
The compound was soluble in aqueous or alcoholic alkali 
hydroxides, but dissolved only very sparingly in hydrochloric acid. 
3. Diazotisation.—2: 6-Dichloro-p-phenylenediamine did not 
diazotise smoothly in aqueous solutions of the mineral acids, and 


NHC \NH-C0-08,. 
Cl 
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although the reaction proceeded more readily in alcoholic or glacial 
acetic acid solution, even then only one amino-group was diazotised 
with the formation of 2: 6-dichloro-l-aminobenzene-4-diazonium 
chloride or sulphate. On treatment with absolute alcohol and 
copper powder, these diazonium salts yielded 2: 6-dichloroaniline, 
thus showing that the amino-group diazotised is the one in the 
meta-position with respect to the chlorine atoms. 


Summary. 


1. The introduction of a negative radicle into the aromatic 
nucleus of pphenylenediamine hinders very considerably the 
acetylation of the amino-group contiguous to this substituent. The 
picrylation of this amino-group is completely inhibited. 

2. The introduction of one nitro-group into the p-phenylene- 
diamine or 2: 5-tolylenediamine nucleus diminishes very consider- 
ably the diazotisability of the contiguous amino-group. The 
presence of two chlorine atoms in ortho-positions with respect to one 
amino-group of p-phenylenediamine inhibits completely the diazo- 
tisation of this group. 


207. “The constitution of the ortho-diazoimines. Part III. The 
a- and @-acyl-3 : 4-tolylenediazoimides as structural isomerides.” 
By Gilbert T. Morgan and Frances Mary Gore Micklethwait. 


3: 4-Tolylenediazoimine or its metallic derivatives yield on 
acetylation a mixture of two acetyl derivatives, which have hitherto 
been regarded as ‘physical isomerides’’ (Zincke and Lawson, 
Annalen, 1887, 240, 119). 

The authors have shown that these compounds are structural 
isomerides having the constitutional formule: 


N:N 
. 4 CoH 
a- M. p. 132°. B- M. p. 983—94°. 
arising respectively as sole products of the diazotisation of 4-acetyl- 
3: 4-tolylenediamine and 3-acetyl-3 : 4-tolylenediamine. 

The chemical nature of the foregoing case of isomerism was con- 
firmed by obtaining, from 4-benzoyl-3: 4-tolylenediamine and 
3-benzoyl-3 : 4-tolylenediamine respectively, the isomeric pair of 
benzoyl-3 : 4-tolylenediazoimides having constitetions represented by 
the following formule: 


N: 
a- M. p. 127—128°. M. p. 122--128°, 


-CO-CH, . 3 


H,.3 


' The existence of these two pairs of isomerides affords additional 
confirmation of Kekulé’s formula for diazoimines as opposed to the 
configuration for these diazo-derivatives advocated by Griess. 


208. “The occurrence of neon in vacuum-tubes containing hydrogen.” 
By Irvine Masson. 


Experiments are in progress to test further the results of Collie 
and Patterson (T., 1913, 108, 419), and have yielded independent 
evidence of the fact that neon appears after the passage of an 
electrical discharge through a vessel containing a gas previously 
free from neon. 

When pure dry hydrogen was sparked in a discharge-tube bearing 
a perforated aluminium disk cathode and having a vacuous jacket 
surrounding it, it was found that after a time neon ceased to be 
formed ; on then admitting a mixture of oxygen and hydrogen and 
passing the discharge, the tube appeared to be rendered “active”’ 
once more, for thereafter neon was steadily produced when hydrogen 
was sparked. 

In all these experiments, hydrogen accumulated in the initially 
vacuous jacket, and had apparently passed through from the 
discharge-tube. Quantities up to about one-third of a c.c. could be 
so obtained. This gas was found to contain no other, except carbon 
monoxide in small and varying amounts. 


209. “A simple and efficient method of dehydrating substances by 
electrical heating in a vacuum.” By William Ernest Stephen 
Turner and Crellyn Colgrave Bissett. 


Methods of electrical heating within a vacuum desiccator have 
already been described by Skita (Chem. Zeit., 1902, 26, 898) and 
by Scheermesser (ibid., 1903, 27, 175). The first-named author 
used two 16-candle-power lamps promoting a temperature of 70°; 
the second, a plate; and both methods are suitable more for the 
evaporation of liquids than for dehydration at higher temperatures. 

The authors’ own method, which was in use some time before 
they were aware of previous arrangements, is not only much more 
efficient, but also far simpler. It consists in introducing into a 
vacuum desiccator a heating coil made of manganin wire, a length 
of 90 cm. of No. 20 wire gauge being very suitable, so as to give 
a coil of about 4 cm. internal diameter. A cover for the coil is 
made by wrapping round it a strip of asbestos paper, previously 
moistened. Connexion is made with the coil by two leads of stout 
copper wire, which pass through two pieces of narrow quill glass 
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tubes inserted in the rubber stopper of the desiccator, the upper 
ends of the glass tubes being then closed by sealing wax. 

Using a small platinum dish, weighing 12 grams, 3°5 grams of 
powdered silica were maintained in the exhausted desiccator at a 
temperature of 36° with a current of 2 amperes, 92° with 4 amperes, 
and 154° with 5°8. Still higher temperatures may be reached if 
desired. The drying agent used in the desiccator is phosphoric 
oxide. 

The value of the method will be realised by the two following 
cases, in which dehydration by previous methods appears to have 
been both difficult and not entirely successful. 

Lithium iodide at the ordinary temperature occurs as the tri- 
hydrate, although the commercial samples are usually parily 
dehydrated. In Abegg’s ‘Handbuch der anorganischen Chemie,” 
Vol. II, p. 130, it is stated that the anhydrous form may be pro- 
duced by heating above 300°, but that the substance so obtained 
is not pure, since at this temperature it attacks glass and porcelain. 
From the authors’ tests, a sample of the salt of composition corre- 
sponding precisely with the monohydrate did not lose moisture by 
standing over phosphoric oxide in an exhausted desiccator for three 
weeks. By the new process, pure anhydrous lithium iodide (Found, 
I=94°9. Cale., I1=94°8 per cent.) was obtained after raising the 
temperature to about 100° for several hours. The iodide so 
obtained is quite white. 

Rhamnose is another substance the dehydration of which up to 
now has proved very difficult. It occurs ordinarily combined with 
one molecule of water, and its dehydration not only requires ‘pro- 
longed heating on a water-bath, but the process is also accompanied 
by at least a partial conversion into the B-form. Purdie and 
Young (T., 1906, 89, 1194) state that dehydration is incomplete 
after prolonged heating at 70—90° under diminished pressure and 
in presence of phosphoric oxide, and is accompanied in this case 
also by partial conversion into the 8-form. The authors have been 
successful in completely dehydrating rhamnose during the course 
of a week by raising the temperature within the exhausted 
desiccator very slowly to about 90°. Moreover, polarimetric 
observations (made by Mr. C. R. Young) point to the absence of 
the 8-form from the dehydrated sugar. 


210. “The vapour density of ammonium nitrate, benzoate, and 
acetate.” By Prafulla Chandra Ray and Sarat Chandra Jana. 


A detailed description of work of which a preliminary account 
has already appeared (this vol., p. 28). 
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211 “ The action of nitric oxide on a neutral solution of potassium 
permanganate.” By Barum Chandra Dutt, Bamacharan 
Chatterji, and Haridas Banerji. 

When nitric oxide is passed through a solution of potassium 
permanganate in an atmosphere of hydrogen, the reaction which 
takes place is represented by the equation: 

KMn0,+ NO=KNO, + Mn0,. 

There is no intermediate formation of nitrous acid. 
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THE LIBRARY. 


The Library will be closed for Stocktaking from Monday, August 
11th, until Saturday, August 23rd, 1913, inclusive. 

Fellows are particularly requested to return all Library Books 
in their possession not later than Wednesday, August 6th. 


LIST OF FELLOWS, 1913. 


The List of Fellows for 1913 is now in active preparation, and 
changes of address received after July 31st cannot be included in it. 

In order that the new List may be as complete as possible, those 
Fellows whose degrees and Christian names do not appear in full 
are requested to communicate them to the Assistant Secretary. 


B. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD S8T., S.E., AND BUNGAY, SUBTOLK. 
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PROCEEDINGS 


CHEMICAL SOCIETY. 


Vol 29. No. 419, 


Tue Council has ordered the following letter and report to be 
printed in the Journal and Proceedings of the Society : 


WSINFIELD, 
SaLcomBE, 
8. Devon. 
Sept. 16th, 1913. 
GENTLEMEN, 

I have the honour to forward the Annual Report of the 
International Committee on Atomic Weights for 1914, which is 
submitted for publication in the Society’s Transactions and Proceed- 
ings, as hitherto. 

The Report deals with all the determinations of atomic weights 
which have been published since the issue of the preceding Report, 
but, in accordance with the resolution passed at the Eighth Inter- 
national Congress of Applied Chemistry, it is not proposed to make 
any change in the official table of atomic weights until the meeting 
of the next Congress in 1915. 

Apart from this, the work of the past year has not shown any 
necessity for any addition to the exigting list of Atomic Weights, 
or fer any substantial alteration in the values last published. 

It is accordingly recommended that the table accompanying the 
Report for 1913 should be reprinted as it stands. 
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I have appended the signatures of Professors Ostwald and Urbain 
as desired by them. 
I am, Gentlemen, 
Your obedient Servant, 
T. E. 
The Hon. Secretaries, 
The Chemical Society, 
London. 


Annual Report of the International Committee on Atomic 
Weights, 1914. 


At the Eighth International Congress of Applied Chemistry, 
held in New York in September, 1912, a resolution was passed 
favouring less frequent changes in the official table of atomic 
weights. Such changes are sometimes embarrassing to technical 
chemists, and the resolution adopted expressed a desire that the 
table for 1913 should remain, for legal and commercial use, the 
official table until the next Congress convenes, in 1915. With this 
wish the Committee can easily comply; at least, in its essential 
features, for changes which affect the industrial chemist are not 
likely to be important, and the text of each annual report will give 
all the refinements of data which may be needed in theoretical dis- 
cussions. Only such changes in the table as seem to be absolutely 
necessary need be made during the next two years, and that they 
should seriously affect the values in common use is highly improb- 
able. 

_ Since the annual report for 1913 was prepared, a number of 
important memoirs on atomic weights have appeared, which may be 
summarised as follows: 

Nitrogen.—Scheuer (Anzeiger Wien Akad., 1912, 49, 36), from 
analyses of nitrogen trioxide and tetroxide, and from measurements 
of ratios connecting the oxides of nitrogen, finds N=14-008 as the 
mean of five series of determinations. He also determined the densi- 
ties of ammonia and of sulphur dioxide, obtaining results in accord- 
ance with earlier investigations. The value assigned to N varies 
from the rounded-off figure given in the table by only one part in 
7000. 

Chlorine.—By the synthesis of NOCI, by the direct union of 
nitric oxide and chloride, Wourtzel (Compt. rend., 1912, 155, 345) 
finds Cl=35°4596, when N=14:008. He also (Compt. rend., 1912, 
155, 152) determined the density of nitrosyl chloride, and found 
the weight of the normal litre to be 2°9919 grams. From this he 
deduced a molecular weight of 65°456, which is probably too low. 
From the ratio between ammonia and hydrochloric acid, re-measured 
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by Baume and Perrot (Compt. rend., 1912, 155, 461), the authors 
found Cl=35°463, an unusually high value. None of these new 
determinations warrants any change in the accepted fens for 
chlorine. 

Bromine.—By the direct synthesis of hydrobromic acid from 
weighed quantities of hydrogen and bromine, Weber (J. Amer. 
Chem. Soe., 1912, 34, 1294) finds Br=79°3066 when H=1. With 
O=16, the value for bromine becomes 79°924. The accepted value 
differs from this by only 1 part in 20,000. 

Phosphorus.—Baxter and Moore (J. Amer. Chem. Soc., 1912, 34, 
1644), from analyses of phosphorus trichloride, find P=31°018, 
in good agreement with previous determinations. This is slightly 
lower than the value given in the table. 

Iron.—By the reduction of ferric oxide in hydrogen, Baxter and 
Hoover (J. Amer. Chem. Soc., 1912, 34, 1657) find Fe=55°847. 

Cadmium.—The electrochemical equivalent of cadmium has been 
determined by Laird and Hulett (Trans. Amer. Electrochem. Soc., 
22, 385), who precipitated cadmium and silver simultaneously in an 
electric current. From the data given, the atomic weight of 
cadmium is 112°31, a low value, but one in accord with the previous 
work of Hulett and Perdue on cadmium sulphate. The investiga- 
tion is to be continued with the chloride. 

Tellurium.—The supposed complexity of tellurium has been re- 
investigated by Dudley and Bowers (J. Amer. Chem. Soc., 1913, 35, 
875), with negative results. They attempted to determine the 
atomic weight by the basic nitrate method, which they found to be 
unsatisfactory. A series of syntheses of the tetrabromide gave Te= 
127-479. 

Uranium.—From calcinations of uranyl nitrate to uranium 
dioxide, Lebeau (Compt. rend., 1912, 155, 161) found U=238°54. . 
(Echsner de Coninck (Compt. rend., 1912, 155, 1511), by calcination 
of uranic oxalate, obtained variable results, in mean, U = 238744. 

Scandium.—Atomic weight redetermined by Meyer and Golden- 
berg (Chem. News, 1913, 106, 12), who employed the sulphate 
method. In mean, Sc= 44°14, in agreement with the accepted value. 
The higher figure given by Meyer and Winter was due to the pres- 
ence of thoria in the material employed. 

Yttrium.—Two determinations of the atomic weight by Meyer 
and Wuorinen (Zeitsch. anorg. Chem., 1913, 80, 7) gave Yt=88°6. 
The sulphate method was used. Egan and Balke (J. Amer. Chem. 
Soc., 1913, 35, 365), in a preliminary study of the ratio between 
yttrium chloride and yttria, found Yt=90°12. As their research is 
to be continued, it would be unwise to use either of these investiga- 
tions as a basis for changing the table. The lower of the two values 


appears to be the more probable, 


4 


Ruthenium.—vVogt (Sitzwngsber. phys. med. Soz. Erlangen, 48, 
268), from reductions of ruthenium dioxide, finds Ru=101°63. 

Palladium.—Determinations of atomic weight by analysis of 
palladiammonium chloride have been made by Shinn (J. Amer. 
Chem. Soc., 1912, 84, 1448). The mean value obtained was 
Pd=106°709, but the individual determination varied more than 
is satisfactory. Shinn supposes that the chloride is less definite 


_ than it has been assumed to be. 


Radium.—From analyses of radium bromide, Hénigschmid 
(Monatsh., 1913, 34, 283) finds Ra=225°97, in confirmation of his 
former analysis of the chloride. The discordance between this 
value and the higher value obtained by others is unexplained. The 
presumption is in favour of Hénigschmid’s determination, but a 
change in the table may well be deferred until more evidence is 
available. 

The following table is that of 1913, unchanged. 

(Signed) F. W. Crarxe. 
W. OstwaLp. 
T. E. Tuorre. 
G. Urparn. 
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1914. 
International Atomic Weights. 


o=16. 
Aluminium Al 271 
Sb 
39°88 
Ba = 1387°37 Niton (radium emanation) Nt 
208°0 Nitrogen 
11°0 Osmium 
Br 79°92 
Cd = 112°40 
132°81 
40°07 
12°00 
35°46 
Chromium 52°0 
58°97 
Columbium 93°5 
63°57 
Dysprosium 162°5 Scandium 
Erbium 167°7 Selenium 
EKuropium Silicon 
Sodium... ........... 
Strontium 
Sulphur 
Tantalum 
Terbium 
Thallium 
Thulium ......... 


Lithium i 6" Yiterbium (Neoytterbium) Yb 


Lutecium i Yttrium .......... Yt 
Magnesium 


Manganese 


o=16. 
96°0 
144°3 
20°2 
58°68 
222°4 
14°01 
190°9 
16°00 
106°7 
31°04 
195°2 
39°10 
140°6 
226°4: 
102°9 
85°45 
101°7 
150°4 
44°1 
79°2 
28°3 
107°88 
23°00 
87°63 
32°07 
181°5 
127°5 
159. 
204°0 
232°4 
168°5 
Krypton Kr 82°92 || Uranium U 
Lanthanum .................. La 1390 Vanadium .................. V 51°0 
172°0 
89-0 
65°37 
Mm 54°93 || 90°6 
Mercury Hg  200°6 
c 
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The following are abstracts of papers received during the 
vacation, and published, or passed for publication, in the Trans- 
actions: 


212. “The viscosity of cellulose nitrate solutions.” 
By Frank Baker. (Trans., 1913, 1653.) 


The viscosities of solutions in various solvents of different concen- 
trations of cellulose nitrates have been determined. The relation 
Y=yYo(l+ac)k was found to express the connexion between the 
concentration of cellulose nitrate (c) and the viscosity. Comparison 
between the results obtained with different solvents suggests that 
the values of the constants a and & depend on the solvent power 
of the liquid for nitrocellulose. 

The viscosity of solutions of nitrates of mercerised cellulose 
suggests that cellulose and mercerised cellulose are not identical, 
but that cellulose is degraded in tke process of solution in 
ammoniacal copper oxide. 

The influence of molecular attraction on physical properties is 
discussed, and association in liquids ascribed to increased molecular 
attraction. 


213. “ Geranyl chloride.” 
By Martin Onslow Forster and David Cardwell. (Trans., 1913, 1338.) 


Geranyl chloride has been prepared by the action of thionyl 
chloride on a mixture of geraniol and pyridine, and appears to be 
identical with linalyl chloride; reasons are given for regarding the 
C,oH,;nucleus as being that of geraniol rather than the tertiary 
linalyl group. The nitrosate, C,)H,,O,N,Cl, melting at 101°, is a 
convenient derivative by which to identify geranyl chloride, which 
has a distinct odour of hops, and boils at 103°/14 mm. 

The hydrocarbon, C,)H,., produced along with geranyl chloride, 
boils at 174—176°/763 mm., and yields a nitrosate, melting at 131°, 
whilst the hydrocarbon, C,oH,s, prepared by reducing geranyl 
chloride, boils at 161°/763 mm., and yields a nitrosate melting at 
95°. Geranylamine, CyyHjN,. boils at 105°/19 mm., and forms 
definite derivatives with the usual agents. 


214. “A new method of preparing m-chlorobenzoic acid and the 
investigation of its hydroxylamine salt.” By Wilhelm Gluud 
and Richard Rempf. (Trans., 1913, 1530.) 


m-Chlorobenzoic acid is prepared by heating benzoic acid with 
aqua regia on a water-bath, the chloro-acid being separated from 


aa 
4 
| 
| 
| 
| 
| 
| 


245 


the crystalline mass by means of its calcium salt. The hydroxyl- 
amine salts of m-chlorobenzoic and benzoic acids were also prepared 
and examined, especially with reference to their solubility and 
their behaviour on heating. Both salts are easily converted into 
the corresponding ammonium salts, which readily dissociate into 
their components, the m-chlorobenzoate apparently more readily 
than the benzoate. 


215. “ Contributions to our knowledge of semicarbazones. Part III. 
Action of heat on the semicarbazones of phenyl styryl ketone 
and the preparation of the corresponding phenylsemicarb- 
azones.” By Isidor Morris Heilbron and Forsyth James Wilson. 
(Trans., 1913, 1504.) 


The authors have investigated the action of heat on the photo- 
tropic semicarbazones derived from phenyl styryl ketone (compare 
T., 1912, 101, 1482). Both semicarbazones yielded, as main 
product, an isomeric compound melting at 189°, apparently cyclic 
in structure, for which the formula 


CHPh——-CH 
NH<y (CO-NH,): CPh 


is suggested. 

The phenylsemicarbazones have also been investigated, having 
been prepared both directly by the interaction of phenyl styryl 
ketone and phenylsemicarbazide, and also by the action of boiling 
aniline on the original semicarbazones. The course of the latter 
action has been found to depend on the duration of the heating 
with aniline, prolonged heating producing from both semicarb- 
azones a compound melting at 169°, and apparently, as deduced 
from spectrographic evidence, analogously constituted to the sub- 
stance melting at 189°. On the other hand, five minutes’ heating 
with aniline produces colourless phenylsemicarbazones, each semi- 
carbazone yielding its respective phenyl derivative. 

These phenylsemicarbazones are strongly phototropic, becoming 
intensely yellow in light, whilst their solutions show thermotropic 
properties. The action of sodium ethoxide on the phenylsemicarb- 
azones produces the same effect as light, yellow stereoisomerides 
being formed. 

Various attempts were made to hydrolyse the phenylsemicarb- 
azones, but these only resulted either in a partial conversion of the 
one stereoisomeride into the other or in the formation of the cyclic 
compound melting at 189°. 
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216. “Contributions to the chemistry of the terpenes. Part XVI. 
The oxidation of bornylene with hydrogen peroxide.” By 
George Gerald Henderson and William Caw. (Trans., 1913, 1543.) 


Bornylene, in solution in acetic acid, is slowly oxidised by 
hydrogen peroxide, with the production of a mixture of free acids 
ani esters. The acids were found to be (1) camphenanic acid, 
C,H,;"CO,H (m. p. 95°), (2) the isomeric isocamphenanic acid 
(m. p. 74°), and (3) a liquid acid, which, from the analysis of its 
methyl ester and silver salt, appears to have the formula 
HO-C,H,.°CO,H. When distilled under diminished pressure this 
liquid acid is converted into a crystalline unsaturated acid (m. p. 
80°), which has not been further examined. 

The mixture of esters was separated by steam distillation into a 
volatile and a non-volatile part. The former yielded on hydrolysis 
(1) acetic acid and, in much smaller quantity, the three acids 
already mentioned, and (2) a mixture of two alcohols of the formula 
CyoH;;;OH. The alcohol present in largest quantity proved to be 
borneol, whilst the other was identified as epiborneol. 

The non-volatile esters when hydrelysed gave (1) acetic acid with 
much smaller quantities of the other acids, and (2) a mixture of 
two isomeric alcohols of the formula C,)H,,0,. These alcohols are 
crystalline solids, which melt at 247—-248° and 235—236° respec- 
tively ; the quantities hitherto obtained were not sufficient to permit 
of a satisfactory examination of these compounds. 

The formation of camphenanic and isocamphenanic acids from 
bornylene is of particular interest, because these acids have already 
been obtained by oxidising camphene with hydrogen peroxide 
(compare T., 1911, 99, 1539). Thus further evidence is afforded 
of the very close similarity between the molecular structure of 
bornylene and that of camphene. 


217. “The relative activities of certain organic iodo-compounds with 
sodium phenoxide in alcoholic solution. Part II. isc-, sec.- and 
tert.-alkyl iodides.” By David Segaller. (Trans., 1913, 1421.) 


The reactivities of isobutyl, isoamyl, isopropyl, sec.-butyl, 
sec.-amy]l, sec.-hexyl, sec.-heptyl, sec.-octyl, tert.-butyl, and tert.-amyl 
iodides with sodium phenoxide in alcoholic solution have been 
measured. Allyl iodide was also included to give some indication 
of the effect of unsaturation. isoCompounds are much less reactive 
than the normal primary isomerides, whereas the normal secondary 
iodides are only slightly less reactive than the normal primary 
iodides. The reactivity decreases gradually with increase in 
molecular weight. The tertiary iodides are the most reactive of 
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the alkyl iodides, and yield olefines when treated with sodium 
phenoxide. 


218. “Non-aromatic diazonium salts. Part II. Azo-derivatives 
from antipyrinediazonium salts and their absorption spectra.” 
By Gilbert T. Morgan and Joseph Reilly. (Trans., 1913, 1494.) © 


The condensation products from antipyrinediazonium salts and 
acetylacetone, benzoylacetone and ethyl acetoacetate and the corre- 
sponding sodium derivatives exhibit very similar ultraviolet 
absorption spectra, their extinction curves being characterised by 
one persistent band comparable with the band shown by the 
B-diketones themselves and their metallic derivatives. It is there- 
fore suggested that these condensation products and their sodium 
compounds are peice ake, having the following co-ordinated 


configuration : 
O 


NPi-—CO = wren—co_ H(Na) 
O 


. 
N Me- 
NMe-CMe NMe-CMe 
C 
R 
The corresponding azo-8-naphthylamine and its derivatives were 
also examined spectroscopically. 


219. “The ten  stereoisomeric 
ecamphors.” By William Jackson Pope and John Reed 
(Trans., 1913, 1515.) 


The d- and /-tetrahydroquinaldines condense with the d- and 
l-oxymethylenecamphors, yielding four simple optically active 
tetrahydroquinaldinomethylenecamphors; any two of these latter 
compounds are capable of combining together to form a stable solid 
double compound. There are thus obtainable four partly racemic 
and two fully racemic compounds. 

The ten isomeric substances formed have been investigated, and, 
in spite of the facility with which the partly racemic compounds 
are produced, externally compensated tetrahydroquinaldine can be 
resolved by means of its condensation products with d-oxymethylene- 
camphor. The method of resolution is based on the fact that 
d-tetrahydroquinaldine condenses much less rapidly than /-tetra- 
hydroquinaldine with d-oxymethylenecamphor. 
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220. ‘The isomerism of the oximes. PartI. The diphenylearbamyl- 
oximes.” By Oscar Lisle Brady and Frederick Perey Dunn. 
(Trans., 1913, 1618.) 


A detailed description of work of which a preliminary account 
has already appeared (P., 1911, 27, 239). 


221. ‘The isomerism of the oximes. Part II. The nitrobenzald- 
oximes.” By Oscar Lisle Brady and Frederick Percy Dunn. 
(Trans., 1913, 1619.) 


The authors have investigated the action of sunlight on the 
nitrobenzantialdoximes, and have shown that in all cases they are 
converted into the corresponding syn-oximes. Hence Ciamician and 
Silber’s statement that the meta-compound does not undergo this 
change is incorrect. It has also been shown that the O-methyl 
ethers of the nitrobenzantialdoximes are transformed into the 
syn-derivatives by the action of sunlight, but not so readily as are 
the oximes themselves. Experiments have also been made on the 
stability of the nitrobenzsynaldoximes. 


222. “ The azo-derivatives of 2 : 2’-diphenol.” 
By Philip Wilfred Robertson and Oscar Lisle Brady. (Trats., 1913, 1479.) 


5 :5/-Bisbenzeneazo-2 : 2'-diphenol, 


exists in two modifications, yellow and red, both containing half a 
molecule of water of erystallisation, which is lost only at 160°, the 
colour of the compounds being unchanged after dehydration. 

Several other derivatives have been obtained by the action of 
2:2/-diphenol on various diazonium salts, although only the simple 
benzeneazo-compound has been found to exist in two forms. It 
has been noticed, however, that these compounds almost invariably 
separate with water of crystallisation, which is retained with 
unusual persistency, being driven off but slowly at 160°. 


223. ‘The constitution of the trinitro-p-aminophenols and trinitro- 
p-anisidines.” By Raphael Meldola and Frédéric Reverdin. 
(Trans., 1913, 1484.) 

The trinitroacetylaminophenol described in 1906 (T., 89, 1935) 
is the 2:3:6-trinitro- and not the 2:3:5-trinitro-compound, as 


C,H,°N: ou 
| 
C,H,-N ou 
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appeared from the evidence formerly available. The trinitro-p- 
anisidine melting at 127—128° (Arch. Sci. phys. nat., 1909, [iv], 
27, 383) has now been proved by direct evidence to be the 
2:3:5-trinitro-compound, and the trinitroanisidine melting at 
138—139° (T., 1910, 97, 444) the 2:3:6-+trinitrocompound. The 
position of the “mobile” nitro-group in the different series has 
been shown to be as formerly determined, namely, the 3-nitro-group 
in the 2:3:6-series, and in the 2:3:5-series the 2-nitro-group under 
the influence of bases, sodium acetate, etc., or the 3-nitro-group on 
diazotisation of the 4-amino-group (T., 1910, 97, 1204). 


224. “A new method for the determination of the concentration of 
hydroxyl ions. By Francis Francis and Frank Henry Geake. 
(Trans., 1913, 1722.) 


The decomposition of nitrosotriacetonamine into phorone, water, 
and nitrogen, under the influence of various bases has been fully 
investigated, the course of the reaction being followed by observing 
the volume of nitrogen evolved. 

The rate of the reaction is proportional to the concentration of 
the hydroxy] ions, and the results show that, up to a concentration 
of 0°05N- and beyond 0°3N-hydroxyl ion, a new method has been 
found for the determination of the concentration of such ions, 
The utility of this method is indicated by the fact that the effect 
of neutral salts in moderate concentration on the course of the 
reaction appears to be negligible. 


225. “The relation between residual affinity and chemical 
constitution. Part 1V. Some open-chain compounds.” By 
Hans Thacher Clarke. (Trans., 1913, 1689.) : 


Some measurements hav2 been made of the reactivity of tertiary 
amines of the general formule Me,N-[CH],"NMe, and 
MeO-[CH,],°N Me, 
towards ethyl bromoacetate under standard conditions. It was 
found that the reactive power of the members of both series 
increases with increasing length of chain; furthermore, in both 
cases exaltation of reactivity was observed when the atoms of 
nitrogen and oxygen were situated in the critical positions (n=3 
and 4). These results thus tend to confirm the hypothesis of 
“spatial conjugation” in open-chain compounds. In two control 
series of the general formule CHMe,*[CH,],"NMe, and 
Et-[CH,!,"NMe,, 
only slight variations of reactive capacity were observed in the 
different members. 
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226. “The reduction of mercuric chloride by sodium formate.’ 
By Alexander Findlay and Morton James Pryce Davies. 
(Trans., 1913, 1550.) 

The reduction of mercuric chloride by sodium formate has been 
studied kinetically at 40°. From the results it appears that the 
reaction is a bimolecular one, similarly to the reduction of mercuric 
chloride by phosphorous acid. 


227. “The volatile constituents of coal. Part III.” By Arthur 
Herbert Clark and Richard Vernon Wheeler. (Trns., 1913, 
1704.) 


Coal can be separated into two substances, differing widely in 
their characteristics, by the solvent action, first of pyridine and 
then of chloroform or benzene. The portion of coal soluble in 
pyridine appears to consist of the resinous constituents, together 
with some of the humus substances. The latter are insoluble in 
chloroform or benzene, whereas the resinous constituents are 
soluble. A separation can thus be made. 

Destructive distillation at different temperatures of the separate 
portions of a bituminous coal obtained by use of these solvents 
supports the view already put forward (T., 1910, 97, 1924; 1911, 
99, 649) that coal is conglomerated of two main types of substances, 
“ hydrogen-yielding” and “ paraffin-yielding,” the former being 
the degradation products of the celluloses (humus substances), part 
of which are insoluble in pyridine, and part soluble in pyridine but 
insoluble in chloroform ; and the latter being the resinous constitu- 
ents, soluble in both pyridine and chloroform. 

In an addendum to the paper [with Bzrnarp 
attention is drawn to the results obtained by W. J. Russell (Proc. 
Roy. Soc., 1908, B, 80, 432) when investigating the action of resin 
and allied substances on a photographic plate in the dark, and it 
is shown that the several portions into which coal can be separated 
by the solvents pyridine and chloroform affect a sensitised plate in 
different manners, the results supporting the conclusions aoaare 
from the results of their destructive distillation. 


228. “The volatile constituents of coal. Part IV. The relative 
inflammabilities of coal dusts.’ By Richard Vernon Wheeler. 
(Trans., 1913, 1715.) 


If coal be regarded as a conglomerate of two main types of 


compounds, the one readily yielding inflammable gases and vapours 
on heating to a comparatively low temperature, the other requiring 


. ser 
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a higher temperature of more prolonged duration to decompose it 
freely, it can be understood that variations in the proportions in 
which these different types exist in different coals should cause 
corresponding variations in the chemical and physical properties 
of the coals, 

A property, common to all coals, which would appear to depend 
essentially on the proportion of readily-decomposed constituents 
present, is their “inflammability ” when in the form of dust. 

It is shown that for a number of coal dusts tested the relative 
inflammabilities varied directly with the relative proportions of 
readily-decomposed constituents in the coals. 


229. “The methylation of cellulose.” 
By William Smith Denham and Hilda Woodhouse. (Trans., 1913, 1735.) 


When alkali-cellulose, prepared by mixing cellulose with suffi- 
cient 15 per cent. solution of sodium hydroxide to give a mixture 
in which the proportions of the constituents are represented by 
the ratio C,H,,O; : 2NaOH, is treated with excess of methyl 
sulphate a methylated cellulose is obtained, which retains the 
fibrous structure of the original material and has the composition 
represented by the empirical formula C,,H,;O,,OMe. If this 
substance is subjected to a repetition of the same treatment the 
composition of the new product is given by the formula 
C,H,O,-OMe, whilst another repetition of the process yields a 
substance the composition of which is given by the formula 
C.4H3,0;,(OMe);. All these substances can be acetylated, giving 
derivatives in which the methyl group is still present. The 
substance C,H,0,"OMe has been converted into a material which 
resembles viscose. 


230. “The structure of the salts of nitrophenols.” By Jobn 
Theodore Hewitt, Rhoda Marianne Johnson, and Frank 


George Pope. (Trans., 1913, 1626.) 


An attempt has been made to attack the problem of the constitu- 
tion of the nitrophenolates on chemical grounds. The sodium deriv- 
atives of true phenols react in absolute alcoholic solution with ethyl 
chloroacetate at water-bath temperatures, giving ethyl aryloxyace- 
tates, Even 2:4:6-tribromophenol is not sterically hindered, but 
o- and pnitrophenols do not react under the conditions mentioned. 
Sodium m-nitrophenolate, however, gives a good yield of ethyl 
m-nitrophenoxyacetate. 

The nitro-group in the nitrophenolates is evidently also affected ; 
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whilst sodium methoxide reduces nitrobenzene to azoxybenzene and 
nitroanisole to azoxyanisole, the nitrophenols are not converted 
into azoxyphenols. 


231. “The neutral and acid oxalates of potassium.” By Harold 
Hartley, Julien Drugman, Charles Archibald Vlieland, and 
Robert Bourdillon. (Trans., 1913, 1747.) 


A further study has been made of the equilibrium of the system 
potassium hydroxide—oxalic acid—water, confirming in the main the 
results of previous investigators, but explaining some discrepancies 
in their work, for example, the anomalous solubility curve of the 
neutral oxalate, the degree of hydration of potassium hydrogen 
oxalate, and the transition temperature of the two modifications 
of the latter salt. A crystallographic examination has been made 
of tetrapotassium dihydrogen oxalate, and of a twinned form of 
the neutral oxalate. 


232. “Adiabatic and isothermal compressibilities of some liquids 
between one and two atmospheres pressure.” By Daniel Tyrer. 
(Trans., 1913, 1675.) 


A method is described by which the adiabatic compressibility 
of a liquid can be accurately determined at a pressure of 1 to 2 
atmospheres. ‘his consists in principle of compressing the liquid 
contained in a suitable vessel and observing directly the volume 
change which occurs, in a calibrated capillary tube. Measurements 
have been made over a temperature change of 0° to the boiling 
point for the following nine liquids: Ether, chloroform, carbon 
tetrachloride, benzene, toluene, chlorobenzene, carbon disulphide, 
ethyl alcohol, and water. 

By aid of the following thermodynamic equation values have 
been obtained for the isothermal compressibility : 


B=a+ 


where 8 is the isothermal compressibility, a the adiabatic compressi- 
bility, 7 the temperature on the absolute scale, v is the specific 
volume, J the mechanical equivalent of heat, and OC, is the specific 
heat at constant pressure. The results are compared with the few 
results already determined by the direct method at low pressures, 
and a fairly good agreement is found. 
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233. “The constitution of aconitine.” 
By Oscar Lisle Brady. (Trans., 1913, 1821.) 


A detailed description of work of which a preliminary account 
has already appeared (P., 1912, 28, 289). 


234. “The methylation of quercetin.” 
By Arthur George Perkin. (Trans., 1913, 1632.) 


Although owing to the presence of an hydroxyl group adjacent 
to the carbonyl group it has not hitherto been considered possible 
fully to methylate quercetin by means of methyl iodide and alkali, 
no difficulty in reality exists in preparing a quantity of quercetin 
pentamethyl ether by this method, provided that an excess of the 
reagents is employed. This substance is to be found dissolved 
in the aqueous liquid obtained when the product of the reaction 
is diluted with water, and may be separated therefrom by treat- 
ment with salt.. Small amounts of substances soluble in ether are 
simultaneously produced, namely, methylquercetin tetramethyl 
ether, CopHo0;, yellow needles. (m. p. 184—185°), which yields an 
acetyl derivative, -CypH,g0,Ac, colourless needles (m. p. 178—180°), 
and a yellow potassium salt, decomposed by water, and methyl- 
quercetin pentamethyl ether, C,H,,0;, colourless needles (m. p. 


213—215°). By hydrolysis the former gives methylphloroglucinol- 
monomethyl ether (T,, 1900, 77, 1318) and veratric acid, whereas 
from the latter a substance considered to be methoxymethylfisetol 
dimethyl ether, colourless needles (m. p. 148—149°) (compare 
Herzig, Ber., 1909, 42, 155), and veratric acid are produced. 


235 “The absorption spectra of various derivatives of aniline, 
phenol, and benzaldehyde.” By John Edward Purvis. (‘Trans., 
1913, 1638.) 

A comparative study has been made of the absorption spectra of 
the vapours and alcoholic solutions of o-, m-, and p-bromoaniline, 
o-, m-, and piodoaniline, 2:4-dichloroaniline, p-bromophenol, p-iodo- 
phenol, 2:4:6-trichlorophenol, 2:4:6-tribromophenol, m-amino- 
phenol, m-dimethylaminophenol, p-aminobenzaldehyde, and pdi- 
methylaminobenzaldehyde. 


236. ‘The chemistry of the glutaconic acids. Part VIII. §-Phenyl- 
glutaconic acid and the B-phenyl-o-methylglutaconic acids.” By 
Jocelyn Field Thorpe and Arthur Samuel Wood. (Trans., 1913, 
1569.) 

8-Phenyl-a-methylglutaconic acid has been isolated in three 
distinct. modifications, which can be represented by the following 


formule: 
d2 
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CO,H-CMe CMe:CO,H 
Ph HPh Ph 
H,°CO,H *CH:CO,H H,°CO,H 

(trans-Labile acid, (Normal acid, (cis-Labile acid, 

m. p. 155°.) m. p. 120°.) (m. p. 108°.) 


The trans-labile acid is stable towards acetyl chloride, but both 
the normal acid and the cis-labile acid are converted by this reagent 
into the hydroxy-anhydride (I) (m. p. 94°), which yields the anilic 


CMe—co 
CPb< CPh<OH,-CO-NHPh 
(L) (II.) 
CPh<oH:0(0H 
(III.) 


acid (II) (m. p. 143°) and the hydroxy-anil (III) (m. p. 216°) with 
aniline. 

The trans-labile acid is converted into the sodium salt of the 
cis-labile acid by alkali hydroxide, and both the cis-labile acid and 
the trans-labile acid are converted into the normal acid by hydro- 
chloric acid. The hydroxy-anhydride is converted into the normal 
acid by boiling water and into the cis-labile acid by alkali in the 
presence of casein. The three modifications of the acid are readily 
distinguished by the aid of their barium salts. 

The acids of this type readily undergo decomposition when boiled 
with dilute mineral acids, and yield the corresponding hydro- 
carbon, thus: 


CH, 
HPh —> 200, + ig 
*CH-CO,H H, 
(8-Phenylglutaconic acid.) (isoPropenylbenzene. ) 


237. “The chemistry of the glutaconic acids. Part IX. A method 
for distinguishing between the esters of the normal and labile 
acids.” By Jocelyn Field Thorpe and Arthur Samuel Wood. 
(Trans., 1913, 1579.) 


The ester of a labile acid can be readily distinguished from its 
normal isomeride by the capacity it possesses of forming a con- 
densation product with ethyl sodiocyanoacetate; thus the labile 
ethyl ester of 8-methylglutaconic acid forms the condensation 
product (I) to the extent of 60 per cent., whereas the corresponding 
normal ester under similar conditions yields no trace of this 
substance : 
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CH-CO, Et 
Me-CH(CN)-CO,Et Me-CH,‘C0O,H 
H,°CO,Et H,°CO,H 
(Labile ester.) (L.) (IL) 

The condensation product yields BB-dimethylpropanetricarboxrylic 
acid (II) on hydrolysis, and derivatives of this compound have been 
prepared. Several normal esters of the series were investigated, but 
were found to yield no trace of a condensation product. Normal 
ethyl glutaconate, which is capable of passing, with considerable 
ease, into derivatives of the unstable labile ester, yields with ethyl 
sodiocyanoacetate about 5 per cent. of the condensation product 
(III), from which isobwtane-ayy'-tricarboxylic acid (IV) can be 
isolated on hydrolysis: 

CH:CO,Et CH-CO,Et CH,CO,H 
H-CO,Et H,°CO,Et CH,°CO,Et H,°CO,H 


(Normal ester.) (Labile ester. ) (III.) (IV.) 


238. ‘“‘The chemistry of the glutaconic acids. Part X. The alkyl- 
ations of the ethereal salts.” By Jocelyn Field Thorpe and 
Arthur Samuel Wood. (Trans., 1913, 1752.) 


The formation of alkyl derivatives from esters of the glutaconic 
acids is controlled by the following generalisations: 

(1) The formation of the sodium derivative of an ester of a 
glutaconic acid, and hence the formation of an alkyl derivative, 
takes place through the labile form of the ester alone. 

(2) The normal esters, as such, do not react with sodium 
ethoxide. 

(3) The formation of a sodium derivative of a normal ester is 
therefore dependent on the tendency for the ester to pass into the 
labile modification under the experimental conditions employed. 

(4) The formation of a sodium derivative from a normal ester 
of a monoalkylated dicarboxylic acid involves the passage of the 
mobile hydrogen atom to the carbonyl system not affected by the 
substituting group. The second alkyl group therefore enters on the 
carbon atom of the three-carbon system most remote from that 
bearing the existing alkyl group. 

(5) Those esters which contain two or three potentially mobile 
hydrogen atoms can be made to yield dialkyl derivatives having 
the alkyl groups on the same carbon atom by alkylating them under 
conditions which prevent the passage of the labile monoalkyl 
derivative, which is first formed, into its normal isomeride. This 
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can be effected by the presence of excess of sodium ethoxide 
throughout the alkylation. 

(6) Esters, although they may have the labile structure, will not 
react with sodium ethoxide if the nature of the groups carried 
by the carbon atoms of the three-carbon system is such as to 
prevent the movement of the hydrogen atom within the molecule. 


239. ‘‘The formation and reactions of imino-compounds. Part 
XVIII. The condensation of cyc/ohexanones with cyanoacet- 
amide involving the displacement of an alkyl group.” By 
Jocelyn Field Thorpe and Arthur Samuel Wood. (Trans., 1913, 
1586.) 


Whereas 3-methylcyclohexanone and 4-methylcyclohexanone yield 
condensation products with cyanoacetamide from which 3-methyl- 
cyclohexane-1:1-diacetic acid (I) and 4-methylcyclohexane-] :1-di- 
acetic acid (II) can be prepared in large quantity, 2-methyleyclo- 


HMe-CH,», 00,H1 
(L) 
H,-CH, 00, H 
—CH,'CH,; 
(III.) 


hexanone and 1:3-dimethyleyclohexane-4-one condense with the 
amide to form cyclohexane-1:1-diacetic acid (III) and 4-methyl- 
cyclohexane-1 : 1-diacetic acid (II) respectively. 

Since great care was taken to use these ketones in a very pure 
form, it follows that the presence of the methyl group in the 
2-position inhibits condensation, but that the tendency for the 
formation of a condensation product is so considerable that it is 
effected through the displacement of this group, probably as methyl 
alcohol. 

The by-products formed to the extent of about 10 per cent. in 
the reactions between the ketones and cyanoacetamide are the 
cyano-imides (IV) formed in accordance with the equation: 

ON:CH,°CO-NH, CN-CH-CO 
NH + H,0+NH,.. 
CN-CH,*CO:NH, CN: 


(TY.) 
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240. “The replacement of alkyl groups in tertiary aromatic bases.” 
By Jocelyn Field Thorpe and Arthur Samuel Wood. (Trans.,. 
1913, 1601.) 


Experiments are described showing the unsuitability of the bases 
diethyl- and dimethyl-aniline for the purpose of eliminating 
hydrogen haloid from substances capable of parting with these 
elements. It is shown, for example, that there is always a tendency 
for the base to combine with the halogen derivative, forming a 
quaternary salt, and that when once this salt is formed a decom- 
position represented by the equation 
Ph-NR,Br Ph'N-R +RBr 

OH,R-CH:CO,Et 

(Quaternary salt.) 
ensues on heating. 

In the case of those substances which are not capable of elimin- 
ating hydrogen haloid, the formation of the quaternary salt and 
its decomposition in accordance with the equation 

sigh Ph:N-R 
H,-CO,Et CH,*CO,Et 
is quickly completed. 


+RBr 


The reactions between the dialkylanilines and both trimethylene 
bromide and ethylene dibromide are also described. 


241. “Coumaranone derivatives. Part II. The constitution of ethyl 
coumaranonecarboxylate.” By Richard William Merriman, 
(Trans., 1913, 1838.) 


Several distinct observations indicate that ethyl coumaranone- 
carboxylate normally exists in the enolic form 


CH 


(2) During many subsequent attempts to prepare the phenyl- 
hydrazone described in Part I. (T., 1911, 99, 911), an isomeric 


substance, CH was always obtained. 


(+) An oxime could not be isolated. (c) Exactly one equivalent of 
sodium hydroxide was required to neutralise the ester. (d) It 
reacts towards Grignard’s reagent entirely in the enolic form. 
(e) The absorption curves of the ester and its acetyl derivative are 
practically identical. The addition of alkali completely alters the 
character of the absorption spectrum. This fact has been explained 
by the modification of Hantzsch’s theory proposed by en, 
Macbeth, and Stewart (T., 1913, 108, 415). 
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oCarbamylphenozyacetic acid, NH,*CO- O-CH,°CO,H, was 
prepared during this investigation. 


242 “Coumaranone derivatives. Part III. Acylazo-derivatives of 
coumaranonecarboxylic acid.” By Richard William Merriman. 
(Trans., 1913, 1845.) 


Benzeneazocarbonylcoumaranone, C,H, C-CO-N:NPh, 


and its phenylhydrazone, 0,H,< 
(Part I., T., 1911, 99, 911), have been subjected to further investi- 
gation, the results of which confirm the formule assigned to them. 
An acetate and metallic derivatives of benzeneazocarbony]l- 
coumaranone have been prepared. By reducing an alkaline solution 
of the orange azo-compound with zinc dust the colourless hydrazo- 


derivative, CH-CO-NH-NHPh, was obtained. When 


stannous chloride or sodium hyposulphite was used as the reducing 
agent, the azo-group was broken, with the liberation of aniline. 

The red azophenylhydrazone also forms an acetate and metallic 
derivatives. This phenylhydrazone is extremely resistant towards 
all hydrolytic agents, except fuming hydrobromic acid, which con- 
verts it into the parent azo-compound. 

Similar colourless hydrazo-compounds, orange azo-compounds, and 
red hydrazones of the latter have been prepared by using the three 
tolylhydrazines in place of phenylhydrazine. 

The absorption spectra of the above compounds have been 
measured and compared with those of s-benzoylphenylhydrazine, 
NHBz-NHPh, and Fischer’s benzoylazobenzene, NBz:NPh. 


243. “The dynamics of bleaching.” 
_ By Sydney Herbert Higgins. (Trans., 1913, 1816.) 


Experiments on the bleaching of linen cloth containing a large 
excess of colouring matter, by means of very dilute bleaching 
powder solution, show that the bleaching action proceeds in accord- 
ance with the equation: 

HOCI=HC1+0, 
and is thus a unimolecular reaction, 

The influence of adding lime-water or hydrochloric acid to the 
bleaching solution was also studied. : 
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244. “Note on the structure of certain lactones formed by the 
fission of the gem.-dimethylcyclopropane ring.” By William 
Henry Perkin, jun., and Jocelyn Field Thorpe. (Trans. 1913, 
1760.) 

The constitution of the lactone-dicarboxylic acids A and B 
described in a former paper (T., 1901, 79, 764) and of lactone- 
dicarboxylic acids prepared by Baeyer (Ber., 1896, 29, 2792) and 
by Aschan (Annalen, 1913, 398, 299) is discussed. . 


245. “The resolution of 2: 3-diphenyl-2 :3-dihydro-1 : 3 : 4-naphtha- 
isotriazine into optically active components.” By William 
Jackson Pope and Clara Millicent Taylor. (Trans., 1913, 1763.) 


The resolution of this base is effected by crystallisation. with 
d-bromocamphor-z-sulphonic acid; the fractional crystallisation of 
the mixed salt which results yields two salts of the optically active 
acid, containing the d- and the /-base respectively. The liberation 
of the optically active base from the salts is accompanied by its 
complete optical inversion. 


246. “The mutual solubilities of ethyl acetate and water and the 
densities of mixtures of ethyl acetate and ethyl alcohol.” By 
Richard William Merriman. (Trans., 1913, 1774.) 


The mutual solubilities of ethyl acetate and water have been 
determined by a method which enables a test of the accuracy of the 
results to be applied. Although contraction occurs in the forma- 
tion of both of the saturated solutions, yet the solubility of ethyl 
acetate in water increases with rise of temperature, but the solu- 
bility of water in ethyl acetate decreases with rise of temperature. 
There is no point of maximum density of water saturated with ethyl 
acetate above 0°. 

When alcohol is mixed with ethyl acetate a small expansion 
takes place; the maximum percentage expansion occurs when the 
two liquids are approximately in equimolecular proportions. A 
table of densities of mixtures of the two liquids is given. 


247. “The azeotropic mixtures of ethyl acetate, ethyl alcohol, and 
water at pressures above and below the atmospheric pressure. 
Part I.” By Richard William Merriman. (Trans., 1913, 1790.) 


The change in composition of the azeotropic mixture of ethyl 
acetate and water has been traced from 25 mm. to 1500 mm. 
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pressure. The percentage of water increases continuously with the 
pressure, and there is no evidence of a constant value being reached 
at higher pressures. Assuming that the expression 
2), 

where p, and p, are the partial pressures and z and (1—z2) are the 
molecular proportions of the two substances, holds for the azeotropic 
mixture, the partial pressure of the water has been calculated. At 
all temperatures this partial pressure is almost exactly equal to the 
vapour pressure of pure water at the same temperature. The 
Duhem-Regnault law, which states that in the case of partly 
miscible liquids the total pressure of the heterogeneous mixture 
is equal to the vapour pressure of the more volatile component in 
the pure condition, has been found to be erroneous. 


248. “The azeotropic mixtures of ethyl acetate, ethyl alcohol, and 
water at pressures above and below the atmospheric pressure. 
Part II.” By Richard William Merriman. (Trans., 1913, 1801.) 


The alterations in composition of the ester—aleohol binary 
mixture and the ternary mixture have been studied at pressures 
ranging from 25 mm. to 1500 mm. There is no evidence of 
constant composition being attained at any pressure. 

Although the vapour-pressure curves of ethyl alcohol and ethyl 
acetate cross at a pressure of 948 mm., yet the percentage of alcohol 
in the azeotropic mixture increases continuously with the pressure, 
and shows no break at the point of crossing of the vapour-pressure 
curves. The following general rule for the change of composition 
of a binary azeotropic mixture of minimum boiling point has been 
deduced from the present investigation: The percentage of the 
liquid, for which dp/dt is the smaller, increases as the pressure 
decreases. The rule is followed in seven different cases. The only 
- exception that has been found is the ethyl alcohol_-water mixture 
(Wade and Merriman, T., 1911, 99, 997). 


249. “The mechanism of the condensation of glucose with acetone.” 
By James Leslie Auld Macdonald. 


Experience in the preparation of glucose-monoacetone and 
-diacetone has shown that, however prolonged the treatment with 
acid acetone may be, glucose monoacetone may always be isolated 
at the end of the reaction, and, moreover, the two condensation 
products are obtained in very variable yields. The conclusion is 
drawn that the formation of these compounds does not depend on 
the hydrolysis of glucose dimethylacetal, followed by condensation 
in definite stages with two molecules of acetone. 
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By arresting the condensation of glucose dimethylacetal with 
acetone at an early stage, glucose dimethylacetal-c{-monoacetone * 
has been isolated as the main initial product. This compound is 
highly unstable towards heat and acids, and readily loses methyl 
alcohol, with the formation of methylglucoside-e(-monoacetone. The 
position of the acetone residue in this compound was established 
by methylation by the silver oxide method, and subsequent hydro- 
lysis of the product in twe stages. In this way, By-dimethyl methyl- 
glucoside-et-monoacetone, By-dimethyl methylglucoside, and lastly. 
By-dimethyl glucose were obtained. 

On the other hand, prolonged treatment of glucose dimethyl- 
acetalmonoacetone with acid acetone results in simultaneous hydro- 
lysis and condensation taking place, and the formation of glucose 
diacetone. The di-derivative thus produced has therefore the 
acetone residues linked to the two pairs of carbon atoms, a8 and ¢{ 
respectively, a conclusion which harmonises with all the evidence 
available regarding the structure of this compound. . 

The condensation reactions of glucose dimethylacetal are thus 
extremely complex. When left in contact with acetone containing 
hydrogen chloride the initial products are glucose monoacetone 
and glucose, dimethylacetalmonoacetone, the latter compound prob- 


ably furnishing the chief source of glucose diacetone. 


250. “Condensation of acid chlorides with the ethyl esters of 
(a) eyanoacetic acid, (6) malonic acid, and (c) acetoacetic acid. 
Part I.” By Charles Weizmann, Henry Stephen, and Ganesh 
Sakharam Agashe. (Trans., 1913, 1855.) 

A detailed description of work of which a preliminary account 

has already appeared (P., 1912, 28, 103). . 


251. “2-Phenyl-5-styryloxazole.” 
By Robinson Percy Foulds and Robert Robinson. (Trans., 1913, 1768.) 
In order to characterise 2-phenyl-5-styryloxazole the authors 
have prepared the substance by treating styryl benzoylaminomethyl 
ketone with concentrated sulphuric acid. 


252. “The action of sulphur chloride and of thionyl chloride on 
metallic salts of organic acids: preparation’of anhydrides.” By 
William Smith Denham and Hilda Woodhouse. (Trans., 1913, 1861.) 

The reaction between sulphur chloride and metallic salts of 
organic acids in the presence of an indifferent solvent, which is 
represented for the case of silver benzoate by the equation 

20,H,-CO,Ag +8,Clp= + 2AgCI 
* The nomenclature adopted is that used in T., 1913, 103, 564. 
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(T., 1909, 95, 1237), has been found to be general for many types 
of acids. Salts of hydroxy- and amino-acids behave exceptionally. 
The compounds of the type (R-CO,),S, are in all cases unstable, 
and decompose spontaneously with separation of sulphur and forma- 
tion of sulphur dioxide and the anhydride of the acid. Under 
similar conditions thionyl chloride usually yields sulphur dioxide, 
the acid anhydride and the chloride of the metal (P., 1909, 25, 
294), but in the case of hydroxy-acids intermediate compounds are 
formed, which, on loss of sulphur dioxide, give rise to anhydro- 
compounds. A crystalline malic anhydride has been prepared in 
this way. 

The respeciive behaviours of sulphur chloride and thionyl 
chloride in these reactions are consistent with their possessing 
similar constitutions. 


253. “The action of magnesium aryl haloids on glyoxal.” 
By Henry Wren and Charles James Still. (Trans., 1913, 1770.) . 
isoHydrobenzoin, af - dihydroxy -aB-di-p-tolylethane (m. p. 


161°8—162°6°), and af-dihydrozy-aB-di-o-tolylethane (m. p. 
116°5—118°) have been prepared by the action of magnesium 


phenyl bromide, magnesium p-tolyl bromide, and magnesium o-tolyl 
bromide respectively on unimolecular glyoxal (Harries and Temme, 
Ber., 1907, 40, 165). In no case could definite evidence of the 
formation of the second theoretically possible isomeride be obtained. 
The acetyl derivatives corresponding with the two latter glycols 
melt at 105—106° after softening at 103—104°, and 99—100° after 
softening at 98°5° respectively. 


254. “The miscibility of solids. Part II. The influence of chemical 
constitution on the thermal properties of binary mixtures.” ~ 
Ernest Vanstone, (Trans., 1913, 1826.) 


The method of thermal analysis has been applied to binary 
mixtures of the type Pha8Ph. 

Pascal and Normand (Bull. Soc. chim.; 1913, [iv], 18, 151, 201) 
have shown that dibenzy], stilbene, tolane, azobenzene, and hydrazo- 
benzsue are miscible in all proportions in the solid state; also that 
with benzylaniline, benzylideneaniline, and phenyl benzyl ether 
eutectic diagrams are obtained, and solid-solution formation is 
limited. 

A series of thermal diagrams for benzoin and benzil with these 
substances has been determined. In each case the diagram shows a 
single eutectic point and limited formation of solid solutions. 

The eutectic point depends on the melting points of the con- 
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stituents. It is always found nearer the substance of lower melting 
point. The molecular volumes at the temperatures of their melting 
points of ten substances have been determined. Substances con- 
taining oxygen have the greatest molecular volumes. 

_ The exceptional behaviour of benzil, when compared with other 
symmetrical compounds of the type PhaaPh, is discussed, and the 
greater molecular domain of benzil is suggested as the cause of its 
lower degree of miscibility. 


255. “The solubilities of alkali haloids in methyl, ethyl, propy], 
and isoamyl alcohols.” By William Ernest Stephen Turner and 
Crellyn Colgrave Bissett. 

The solubilities, in methyl, ethyl, propyl, and isoamyl alcohols, 
of lithium chloride and iodide, sodium chloride and iodide, potass- 
ium chloride, bromide and iodide, and rubidium chloride have 
been determined. Measurements were made at a common tempera- 
ture of 25°, and in the case of lithium chloride in ethyl alcohol, 
also over the range from 0° to 60°. 

The existence of the compound LiCl,4C,H,0, first indicated by 
Simon, was confirmed, and its transition point into lithium chloride 
fixed as 17°4°. A compound, LiI,4C,;H,O, stable at 25°, was also 
found, and another, NaI,3CH,0, stable at 15—16°. 

The solubilities at 25° proved that solvent action, on the above 
salts, decreases continuously in passing from water through the 
series of alcohols; that the order of solubility is iodide>bromide> 
chloride; and that, in all the solvents, the solubility of the alkali 
chlorides is in the order: lithium chloride>sodium chloride> 
rubidium chloride>potassium chloride. 


256. “ Nitration of 1-chloro-2 : 4-dinitronaphthalene.” 
By Max Rindl. 


A solution of 1-chloro-2:4-dinitronaphthalene in zold concen- 
trated nitric acid deposits on keeping prismatic crystals of 1-chloro- 
2:4:5-trinitronaphthalene, melting at 143—144°. After several 
weeks 1-chloro-2:4:8-trinitronaphthalene begins to be deposited, 
along with the 1-chloro-2:4:5-trinitronaphthalene. The chlorine 
atom in both of these compounds is mobile. By treatment with 
aqueous solutions of alkali hydroxides they are converted into the 
corresponding trinitronaphthols. Only the 2:4 :5-trinitro-a-naph- 
thol can be reconverted into the corresponding chlorotrinitronaph- 
thalene by means of ptoluenesulphonyl chloride and diethylaniline. 
Other reactions depending on the mobility of the chlorine atom 
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are the formation of 2:4:5-trinitro-a-naphthyl methyl ether and 
of amines, for example, 2:4: 5-trinitro-a-naphthylamine, as well as 
mono- and di-substituted alkyl- and aryl-amines. Copper powder 
removes the chlorine, and two molecules join together, forming 
dinaphthyl derivatives. In the case of 1-chloro-2:4:5-trinitro- 
naphthalene a secondary reaction takes place, resulting in the 
elimination of chlorine and its replacement by hydrogen, with the 
formation of 1:3:8-trinitronaphthalene. 


257. “The decomposition of carbamide.” 
By George Joseph Burrows and Charles Edward Fawsitt. 


Previous investigations on the decomposition of carbamide in 
aqueous solutions by one of the authors (Zeitsch. physikal. Chem., 
1902, 41, 603) have been extended to solutions in aqueous alcohol. 

Addition of alcohol decreases the velocity of decomposition, but 
does not alter the mechanism of the reaction, which is a uni- 
molecular one. 

The theory already put forward that carbamide is not hydrolysed 
by water or aqueous solutions of acids is confirmed. 

Carbamide decomposes primarily into ammonium cyanate, and 
is then decomposed into carbonate. 

The authors believe that the decomposition of carbamide is the 
first chemical reaction to be investigated (1902), the mechanism 
of which demands the assumption of intermediate products, the 
existence of which has been proved. 


258. “The viscosity of sugar solutions” 
By Charles Wilfrid Roberts Powell. 


The results of an investigation into the viscosities of aqueous 
solutions of sucrose, dextrose, and levulose are given, dealing first 
with simple solutions containing only one of the sugars, and then 
with complex solutions containing mixtures of them. 

The effect of temperature on the viscosity of these solutions is 
found to be well expressed by Poiseuille’s equation : 

No 


Be 


where 1, is the viscosity at 0°, % is the viscosity at ¢°, and a and 8 
are constants. If the concentration of the solution is expressed 
as grams of solute per grams of solvent, the relation between 
viscosity and concentration is a logarithmic one, and may be repre- 
sented by the equation »,=A*, where z is the concentration and 
A a constant. 

A new method of calculation of the viscosity of simple solutions 
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is discussed, the time of flow of each of the constituents of the 
solution being calculated. By this means it is thought possible 
to examine the change in viscosity of the solute in concentrating 
solutions, as distinct from the change in viscosity of the solution. 

A possible explanation of the deviation of the increase in 
viscosity of solutions with increasing concentration from any simple 
law is outlined. The theory given does not attempt to explain 
fully the question of viscosity, but indicates how the friction 
between different groups of molecules in the solution may definitely 
characterise the order of the change in viscosity with change in 
the composition of the solution. 

It was found that for aqueous solutions of the three sugars 
mentioned, the two equations: 


may be used conjointly with a fair degree of accuracy to calculate 
the viscosity of a solution containing two or more of the sugars. 


259. “The rate of hydration of acid anhydrides: acetic, propionic, 
butyric, and benzoic.” By Bernard Howell Wilsdon and Nevil 
Vincent Sidgwick. 


The velocity of this change was measured by Rivett and Sidgwick’s 
method (T., 1910, 97, 732) by observing the rise in conductivity 
of the solution. 

The conductivity of acetic acid was measured at 18°, of propionic 
at 18° and 25°, and of butyric at 25°. Approximately constant 
values of the dissociation constant are obtained in dilute solution 
if the conductivity of the water used is added to that of the 
solution. 

The rate of hydration of the corresponding anhydrides was 
measured at the same temperatures, and also that of benzoic 
anhydride at 25°. The velocity of change of acetic anhydride is 
about twice that of propionic, about four times that of butyric, 
and about eight times that of benzoic. 

With acetic anhydride at 18°, as was previously observed by 
Rivett and Sidgwick at 25°, the velocity decreases steadily with 
increase of concentration above about 0°2NV; the same occurs with 
propionic anhydride above about 0°02¥. The correction for the 
diminution in the concentration of the water only accounts for a 
small part of this fall. If, however, the activities of the two 
reacting molecules (water and anhydride) are assumed to be propor- 
tional to the fluidity of the solution, and the observed velocities are 
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multiplied by the square of the viscosity, the results are found 
to be constant (for both anhydrides and at both temperatures) 
within the limits of experimental error. 

Monochloroacetic anhydride was found to be hydrated with a 
velocity too great for measurement—at least one hundred and fifty 
times that of acetic anhydride. 


260. ‘Investigations on the dependence of rotatory power on 
chemical constitution. Part IV. The rotatory powers of the 
secondary alcohols of the formula C,H,-CH(OH)-R.” By 
Robert Howson Pickard and Joseph Kenyon. 


A description is given of the synthesis and resolution of thirteen 
alcohols of the series C,H,-CH(OH)-R. These optically active 
carbinols have been examined polarimetrically in the homogeneous 
state, and in alcoholic and in benzene solution. The results show 
that, whilst the molecular rotatory powers gradually increase as the 
series is ascended, there are further exaltations when the growing 
chain contains about five and about ten carbon atoms. It has been 
shown also that a similar effect on the molecular rotatory powers 
of the series CH,-CH(OH)-R is only noticeable when these are 
determined in solution as in the homogeneous state the molecular 
rotatory powers of the carbinols of this series increase regularly 
with the mass of the compounds. 

The optical rotatory dispersive power of the higher members 
of the series is a constant, and is independent of the temperature 
(from 20° to 160°). 


The following communications have been “received during the 
vacation : 


261. “ The mechanism of the benzoin synthesis.” (Preliminary note.) 
By Gertrude Maud Robinson and Robert Robinson. 


The investigation originated with the observation that cotarnine 
condenses with many aromatic aldehydes to form bases which are 
probably benzoylhydrocotarnines. With the idea of improving the 
yield and guided by Lapworth’s well-known explanation of the 
benzoin synthesis, the authors attempted to prepare benzoyl hydro- 
cotarnine (or its cyanohydrin) by the condensation of cotarnine 
with mandelonitrile in alcoholic solution; the products were, 
however, cyanohydrocotarnine and benzaldehyde. Cyanohydro- 
cotarnine was also obtained when benzoylmandelonitrile (Francis 
and Dale, T., 1909, 95, 1404) was mixed with an equimolecular 
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amount of cotarnine in alcoholic solution. In this case the expected 
benzaldehyde and benzoic acid were produced in traces only, the 
main products were benzoylbenzoin (m. p. 125°) and ethyl benzoate, 
as well as a small proportion of benzyl benzoate. A similar result 
was achieved when the cotarnine was replaced by sodium acetate, 
potassium carbonate, or sodium ethoxide. With the latter the 
reaction is complete, and may be expressed by the equation: 
2Bz0-CHPh:CN + 2NaOEt= 
BzO-CHPh:COPh + Ph-CO,Et + EtOH + 2NaCN. 


a-C'yanomeconine, C,H,(OMe), (ON) So. 


Opianic acid (1 mol.) and potassium cyanide (1 mol.) react in 
aqueous solution with the production of the potassium salt of the 
cyanohydrin of opianic acid. The acid is a syrup readily soluble 
in water, and passes very slowly into the corresponding lactone, 
a-cyanomeconine; the loss of water occurs rapidly on boiling its 
solution _in dilute hydrochloric acid. The substance crystallises 
from methyl alcohol in prismatic needles melting at 100—101°, and 
is sparingly soluble in alcohol or ether. 

It is quantitatively hydrolysed to meconinecarboxylic acid 
(Fritsch, Annalen, 1898, 301, 358) on boiling with concentrated 
hydrochloric acid for thirty seconds. This remarkable ease of hydro- 
lysis must be ascribed to the recognised effect of a ring structure 
in increasing the reactivity of groups attached to it. The ready 
conversion of a-cyanomeconine to tetramethoxydiphthalyl’ by 
alkaline agents is analogous to the above production of benzoyl- 
benzoin, and is best effected by potassium cyanide or cotaruine. 
The meconine hydrogen atom may be partly substituted by potass- 
ium (or cotarninium), and this intermediate substance may then 
condense either with itself: 

C,H,0. 


H,O 
2 CN = 2KCN + go 


or with a molecule of cyanomeconine, in which case a further 
substitution of hydrogen by potassium, followed by loss of potassium 
cyanide, must occur before tetramethoxydiphthalyl is reached. A 
similar series of reactions may explain the more complicated pro- 
duction of benzoylbenzoin, although there are alternative methods 
of expressing the elimination of ethyl benzoate. The authors 
consider that the formation of benzoin itself is concerned entirely 
with the aldehydecyanohydrin in its double function as reactive 
cyanide analogous to ethyl iodide, and as a phenylacetonitrile with 
a hydrogen atom displaceable by alkali metals. 
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The action of potassium cyanide on mandelonitrile in boiling 
alcohol yields an oil which is probably benzoincyanohydrin; on 
treatment with sodium hydroxide in the cold, benzoin is produced. 
Many attempts to prepare mixed benzoins by different methods 
have been unsuccessful. 

Incidentally, the authors have investigated the hydrolysis of 
acyl cyanohydrins, and find that these compounds are very well 
adapted for the preparation of mandelic acids. Benzoylmandelo- 
nitrile gives a good yield of benzoic and mandelic acids on prolonged 
boiling with concentrated hydrochloric acid, whilst on solution in 
sulphuric acid and subsequent dilution with water, benzoylmandel- 
amide, BzO-CHPh-CO-NH,, is obtained. The latter crystallises 
from ethyl alcohol in feathery needles melting at 160—161°. 
Saturation of a solution of benzoylmandelonitrile (1 mol.) and ethyl 
alcohol (2 mols.) in dry ether with hydrogen chloride at 0°, and 
decomposition after twelve hours with alcohol and water, produces 
ethyl benzoylmandelate, BzO-CHPh’CO,Et, a viscid oil boiling at 
227°/20 mm., together with a relatively small quantity of benzoyl- 
mandelamide. 

Benzoyl-o-nitromandelonitrile, obtained in excellent yield from 
o-nitrobenzaldehyde, aqueous potassium cyanide, and _ benzoyl 
chloride, crystallises from alcohol in pale yellow needles melting at 
89°, and yields on hydrolysis with concentrated hydrochloric acid, 
benzoic and o-nitromandelic acids. 


262..“Some ‘derivatives of phenanthraquinone.” (Preliminary 
note.) By Kshitish Chandra Mukerjee and Edwin Roy Watson. 


An investigation has been undertaken with the object of prepar- 
ing derivatives with valuable dyeing properties from phenanthra- 
quinone. Up to the present the following compounds have been 
obtained : 

Nitro-2 : C\4H;0,(OAc).*NO,, pre- 
pared by dissolving 2:7-diacetoxyphenanthraquinone in cold nitric 
acid (D 1°39) and plunging the containing vessel for one and a-half 
mirutes into boiling water, crystallises from a mixture of acetic. 
acid and acetone in yellowish-brown, rhombic prisms, which do not 
melt below 290°. 

Nitro-2 : 7-dihydroxyphenanthraquinone, is 
obtained by hydrolysing the above acetyl derivative as a brown 
powder, which does not melt below 290°. 

Amino -2:7 -dihydroxyphenanthraquinone, 
prepared by reducing the nitrodiacetoxyphenanthraquinone with 
tin and hydrochloric acid and treating the product with warm 


| 

3 

i 

4 


ferric chloride colution, consists of deep brown, small, r ar 
plates, is insoluble in all ordinary organic solvents, dissolves in 
alkali hydroxide with a brown colour, and does not melt kelow 
290°. Ite triacetyl derivative, C,,H;0,(OAc),*NHAc, does not melt 
below 295°. 

2:7: %-Trihydroxyphenanthraquinone, C,,H;O,(OH);.— The 
aminodihydroxy-compound is diazotised: in ice-cold 10 per cent. 
sulphuric acid, and the filtered diazo-solution on boiling precipitates 
the trihydroxyphenanthraquinone as a reddish-brown substance, 
which does not melt below 290°, can be dissolved in pyridine and 
precipitated by alcohol, and dissolves in alkali with a brown colour. 
Its triacetyl derivative, C\,H;0,(OAc)3, deposited as a reddish- 
brown, microcrystalline powder from glacial acetic acid, melts at 
about 280°. 

2:7-Diacetylaminophenanthraquinone, CyH,O,.(NHAc),, is pre 
pared by heating 2:7-diaminophenanthraquinone with acetic anhy- 
dride and fused sodium acetate at 160° for one hour in a sealed 
tube. It is a chocolate-brown coloured substance, readily soluble 
in acetic acid, sparingly so in alcohol, and does not melt below 295°. 

Phenanthraquinone -2:7-bisazophenol, 
prepared by diazotising 2:7-diaminophenanthraquinone in 5 per 
cent. sulphuric acid and coupling with phenol, crystallises from a 
mixture of alcohol and nitrobenzene in brown, lenticular crystals, 
which do not melt below 295°, and dissolve in alkali with a brown 
colour. The diacetyl derivative, C,,H,O,(N2°C,H,-OAc)., crystallises 
from acetic acid in brick-red, rhombic prisms, melting at 274°. 


263. ‘‘Some derivatives of 2:3: 4: 2’-tetrahydroxybenzophenone.” 
(Preliminary note.) By Narendra Nath Sen Gupta and Edwin 
Roy Watson. 


This investigation has been undertaken with the object of prepar- 


ing dyes of deep colour by replacing the ketonic group of the 
polyhydroxybenzophenones by the arrangement CR(OH). Up to 
the present the following derivatives of 2:3:4:2/-tetrahydroxy- 
benzophenone have been prepared : 

anhy- 
dro-hydrochloride, ( #), pre- 
pared by the action of a mixture of dimethylaniline and phosphoryl 
chloride on the tetrahydroxybenzophenone, is a crimson, amorphous 
substance, melting at 184—185°, and decomposing at 200°, which 
dyes crimson shades on wool mordanted either with chromium or 
tin. 
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2:2!-Dihydrozy-3 :4-dimethoxybenzophenone, 
obtafned by the interaction of o-methoxybenzoyl chloride and pyro- 
gallol trimethyl ether in the presence of anhydrous aluminium 
chloride, crystallises from alcohol in yellow, needle-shaped crystals, 
melting at 127°. 
2:3:4:2!-Tetramethoxybenzophenone, 
C,H,(OMe),*CO-C,H,-OMe, 
obtained by the action of methyl sulphate and potassium hydroxide 
on tetrahydroxybenzophenone or on 2: 2/-dihydroxy-3 : 4-dimethoxy- 
benzophenone, crystallises from dilute alcohol in colourless prisms, 
melting at 83°. Its phenylhydrazone, 
erystallises from alcohol and melts at 153°. Its oxime, 
cerystallises from alcohci and melts at 166°. 

The pinacone, 
obtained by the action of zinc dust and acetic acid on the tetra- 
methoxybenzophenone, is purified by crystallising in succession from 
glacial acetic acid and alcohol, and forms colourless, needle-shaped 

crystals, melting at 185—186°. 


264. “The constitution of phenolphthalein and its alkali salts.” 
- By Morris Fort and Frank Leslie Barrett. 


Green and Perkin (T., 1904, 85, 398) have described a method 
of titrating a cooled, colourless solution of phenolphthalein in a 
known excess- of potassium hydroxide with acetic acid. Using 
0°5 gram of phenolphthalein, they found 17°6 per cent. of potassium 
hydroxide to remain unestimated by the acid, that is, the amount 
calculated for Cy).H,,0;K. The titrated solution was clear and 
colourless, becoming deep red and alkaline to litmus on heating, 
whilst a precipitate of phenolphthalein also separated out, and on 
again cooling these features persisted. It does not appear from the 
account of this work that the possible reaction between phenol- 
phthalein and potassium acetate had been taken into account, 
whereas it is now found that a colourless mixture of these two 
substances in solution becomes red and alkaline to litmus on 
heating, remaining so on keeping until cold. The reaction is by no 
means unique, and belongs to the class of “ neutral salt reactions ” 
due to the operation of mass law (Fort, J. Soc. Dyers, 1912, 28, 
314; 1913, 29, 80, 120, 269; Chem. News, 1913, 108, 1). The mere 
colour changes occurring on heating after titration as described 


i 

it 

§ 

q 


271 


have since been instanced in support of the quinonoid theory of 
colour (Green, J. Soc. Chem. Ind., 1908, 27, 4), but now lend no 
support apart from the quantitative results, which appear liable to 
a considerable working error, being calculated from 0° 65 c.c., where 
ee.=3°7 per cent. KOH. 

Geen and Perkin’s experiment was therefore repeated, using 
alsadarger amounts of phenolphthalein up to 3 grams, and a series 
of results was obtained varying within the limits of error assigned 
above, for example, 16°65, 18°14, 16°10, etc. The average of ten 
successive experiments gave 17°54 per cent. of potassium hydroxide 
(CopH,;0;K requires 17°6 per cent. KOH). (a) The amount of 
potassium combined with phenolphthalein as a colourless salt was 
also estimated directly with acetic acid, after heating and re-cooling 
with ice, and found to agree with the above indirect estimation. 
(6) At the same time, to decide as to the condition of phenol- 
phthalein and the equilibrium obtaining in the red alkaline 
solution, the colourless solution of the monopotassium salt. was 
closely imitated with a red solution containing fresh phenol- 
phthalein, potassium hydroxide, ard potassium acetate, and these 
intensely red and colourless liquids were heated side by side until 
of a similar intense red, behaving quite similarly on cooling with 
ice and titrating with acetic acid. There can therefore be little 
doubt as to the isomeric change taking place from the less stable, 
colourless monopotassium salt of phenolphthalein, to the coloured 
quinonoid salt. (c) Neutral salt reactions are greatly retarded by 
lowering of temperature as in the titrations in (a) and (b); how- 
ever, in order to determine the highest possible error from this 
cause, a blank experiment with phenolphthalein and potassium 
acetate was performed alongside (a) and (b), showing that the 
quantitative results are liable to be affected by the neutral salt 
reaction to only a small extent. 

The experiments were made in duplicate, comparative through- 
out. The potassium hydroxide solution contained 177-184 grams 
of the alkali per litre, and 25 c.c. of the acetic acid were equivalent 
to 20°6 c.c. of potassium hydroxide solution. 

(a) One gram of phenolphthalein and 20 c.c. of potassium hydr- 
oxide solution were.taken; after preparation of the colourless salt 
it was heated in the water-bath one hour under an air condenser, 
cooled with ice, and titrated to a permanent pale pink colour 
requiring 1°20 c.c. of acetic acid=17°5 per cent. KOH. The faint 
pink at the end-point: can be removed with a considerable excess 
of acetic acid, and is ascribed to the presence of putassium acetate: 


+ C,H,O, = C,H;0,K + 
(6) One gram of phenolphthalein, 9°95 c.c. of potassium hydr- 
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oxide solution, and 6°1968 grams of anhydrous potassium acetate 
were used ; the volume was as in (a) after the preparatory titration. 
The solution was heated, cooled, and titrated as in (a) to a pale 
pink: 1°2 c.c. of acetic acid were required=17°5 per cent. KOH: 
(CypH,;0;K =17°6 per cent. KOH.) 

(c) One gram of phenolphthalein and 6°1968 grams of potassium 
acetate were used, the volume being as in (a) and (6), alongside 
which the solution was heated, cooled, and titrated to a pale pink: 
0°12 c.c. of acetic acid was required=1°7 per cent. KOH. The 
intense red colour given on heating is largely retained at the 
ordinary temperature, but much reduced at 0°. The figure obtained 
from a duplicate experiment titrated at the boiling point after an 
hour’s heating in the water-bath was 0°29 c.c. of acetic acid= 
4°23 per cent. KOH. 

These results support the main conclusions drawn by Green and 
Perkin, and are in agreement with the quinonoid formule adopted 
by them for coloured phenolphthalein salts. 


65. “Complex metal ammonias. cis-Sulphonyldiacetatodiethylene- 
diaminecobaltic hydrogen sulphonyldiacetate.” (Preliminary 


note.) By Thomas Slater Price and Sidney Albert Brazier. 


In his investigations of the complex cobalt ammonias, Werner 
has prepared a number of salts of the type [A-Coen,|X, where A 
is the radicle of a dibasic acid. So far the sulphito-, carbonato., 
oxalato-, and malonato-radicles have been introduced into the 
complex, but Werner has not been able to obtain crystalline com- 
pounds containing the next higher homologue to the malonato- 
radicle, namely, the succinato-radicle, or containing the radicles of 
malic and tartaric acids (Annalen, 1911, 386, 81). It occurred to 
the authors that the introduction of the sulphur atom into the 
chain of carbon atoms in the acid used might lead to interesting 
results in this connexion, and Prof. Werner having kindly informed 
them that he did not contemplate working with such compounds, 
and would leave the field open to them, an investigation was com- 
menced, using thiodiacetic acid, S(CH,-CO,H),. Definitely erystal- 
line compounds were obtained, but the results were complicated 
by the fact that during the preparation, partial reduction of the 
cobalt compound took place, and the authors have not yet been able to 
characterise the compounds formed. In order to avoid this com- 
plication, the thiodiacetic acid was replaced by sulphonyldiacetic 
acid, SO,(CH,°CO,H),, and the compound cis-sulphonyldiacetato- 
diethylenediaminecobaltic hydrogen sulphonyldiacetate, 
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has been prepared. 

The method of preparation was similar to that used by Werner 
for the corresponding malonato-compound (loc. cit., p. 79). Four 
grams of cis-carbonatodiethylenediaminecobaltic bromide were dis- 
solved in 80 c.c. of warm water, and, after cooling, 2°20 grams of 
freshly prepared silver oxide were added to the solution. The 
mixture was well shaken for half an hour, and then filtered from 
the silver bromide into an aqueous solution of 5°63 grams of 
sulphonyldiacetic acid, the proportions being 2 mols. of the acid to 
1 mol. of the carbonato-base. The resulting solution, after evapor- 
ating to a small bulk on the water-bath, deposited crystals of the 
desired compound. One recrystallisation from water gave the pure 
salt, in dull, rose-coloured, microscopic crystals, which are readily 
soluble in hot, but somewhat sparingly soluble in cold water: 

0°2687 gave 0°0767 CoSO,. Co=10°86. 

01797 ,, 16°65 c.c. N, (moist) at 19° and 749°3 mm. N=10°45. 

0°3045 ,, 0°2618 BaSO,. S=11°81. 

Cj.H,;0;.N,8,Co requires Co=10°91; N=10°37 ; S=11°87 per cent. 

The authors are extending the investigation to other sulphur 
compounds and complex metal ammonias. 


Extra Meeting, Thursday, October 23rd, 1913, at 8.30 p.m., 
Prof. W. H. Perkin, LL.D., F.R.S., President, in the Chair. 


The Ladenburg Memorial Lecture was delivered by Prof. 
F. Stanley Kipping, D.Sc., F.R.S., and at the conclusion of the 
lecture a vote of thanks to Prof. Kipping was proposed by Prof. 
H. E. Armstrong, F.R.S., seconded by Prof. W. Jackson Pope, 
F.R.S., and acknowledged by the Lecturer. 


Thursday, November 6th, 1913, at 8.30 p.m., Prof. W. H. Prerxin, 
LL.D., F.R.S., President, in the Chair. 


The Presipenr referred to the heavy loss the Society had 
sustained through death, during the vacation, of the following 
Fellows: 
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Elected. ‘ Died. 
E. L. Barret (Paris)... ... ... February 4th, 1869 1912 
J. C. Bell (Manchester) .... ... January 19th, 1865 July Ist, 1913 
A. Cantin (Mauritius) ... ... June 2ist, 1900 February 12th, 1912 
T. Crossman (Starbeck) ....... February 21st, 1895 July 13th, 1913 
J. Davidson (Holywell Green)... May 18th, 1876 June 9th, 1913 
L. M. Deane (Ilkley) ... ... March 4th, 1886 July 26th, 1913 
Sir W. N. Hartley (Dublin) ... December 20th, 1866 September 11th, 1913 
J. Lewkowitsch (W. Hampstead) February 16th, 1888 September 16th, 1913 
H. Marshall (Dundee) ... ... February 6th, 1890 September 6th, 1913 
I. Patchett (Batley)... ... April 21st, 1870 April 10th, 1913 
M. G. Roy (Chintadrepettah) ... June 21st, 1900 April 8th, 1913 
A. Wallace (Agra) ... ... ... May 2nd, 1912 June 25th, 1918 


The following anncuncements were made: 


1. That a meeting of the Faraday Society would be held here 
on Wednesday, November 12th, from 4.30 to 9.30 p.m., when a 
general discussion on “The Passivity of Metals” would take place. 
Fellows of the Chemical Society were invited to attend the meeting. 

2. That, in future, a list of the papers to be read at each 
Ordinary Scientific Meeting will be advertised in the Morning Post 
on the Wednesday previous to the day of meeting. 


Messrs. C. K. Tinkler and E. Cahen were formally admitted 
Fellows of the Society. 


Certificates were read for the first time in favour of Messrs.: 


Richard Watson Askew, B.A., Brierley, Chelmsford Road, 
Durban, Natal, South 

Sankar Rao B. Badami, M.A., Badami_ House, Hulsurpet, 
Bangalore, India. 

Stanley Charles Bate, B.Sc., 50, Alexandra Road, Upper Nor- 
wood, §8.E. 

Charles Maurice Berlein, B.A., Cross Oak, Berkhamsted. 

Arthur Bicknell, B.Sc., Balliol College, Oxford. 

Augustus Pearce Llewellyn Blaster, B.A., Chidham, Potters Bar, 
Middlesex. 

Adhor Krishna Bose, 90, Musjeed Baree Street, Calcutta, India. 

Arthur Bramley, B.Sc., 19. Cambridge Road, Barnes, S.W. 

Arthur Joseph Brearley, B.A., 13, Victoria Terrace, Exeter. 

Bertram Campbell, B.Sc., Beechover, Manor Avenue, Grimsby. 

Frederick George Carter, Amritsar Distillery, Amritsar, Punjab, 
India. 

Santi Pada Chowdry, Economic Research Laboratory, Rewa 
State Industries, Umaria, India. 

Francis William Clark, 35, Wilmington Square, W.C. 
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Herbert Stoddard Coleman, 14, Dunsford Road, Bearwood Road, 
Smethwick. 

Thomas James Drakeley, B.Sc., 36, Mitchell Street, Newtown, 
Wigan. 

Cyril Duncan Fuller, 62, Hill Street, Totterdown, Bristol. 

Charles John Dickenson Gair, 39, Cranston Road, Forest Hill, 8. E. 

Stanton Gibson, B.Sc., 28, Lordship Park, N. 

Richard Hargreaves, B .A., Chatburn, Clitheroe. 

George Alfred Hebden, 78, Norborough Road, Tinsley, Sheffield. 

Richard Pendarves Hodges, 42, Olive Road, Cricklewood, N.W. 

William Francis Hollely, 67, Ross Road, Wallington, Surrey. 

Alexander Hynd, M.A., B.Sc., 196, Baldridgeburn, Dunfermline. 

William Johnson, B.Sc., Walton, Stoneygate Avenue, Leicester. 

Harold Bramfield Jones, Broadway House, Northolme Road, 
Highbury, N. 

Gholam Rasal Khan, B.Sc., Lyallpur, Punjab, India. 

Sidney Oliver Leivesley, c/o W. Leivesley, Esq., Chillagoe, 
N. Queensland, Australia, 

William John Lewis, 10, Lightoaks Road, Pendleton, Manchester. 

Percival James Lycett, Castle Hill, Wolverley, Kidderminster. 

Frank Clifford Marchant, St. Kilda’s, Manor Road, Forest Hill, 
8.E. 

Kunerji Gosai Naik, M.A., B.Sc., Krishnath College, Berhampore, 
Dist. Murshidabad, Bengal, India. 

John Allen Nichols, Stanley Mount, New Mills, Stockport. 

John Thomas Pattison, 72, Bath Road, Southsea, B.O. Ports- 
mouth. 

Wilfrid Roberts Powell, B.A., 14, Marlborough Road, Richmond, 
Surrey. 

Henry Edward Findlater Pracy, 25, Grosvenor Park, Camber- 
well, S.E. 

John McArthur Stuart, Balliol College, Oxford. 

Robert Tennant, 4, Park Terrace, Queen’s Park, Glasgow. 

Henry Walker, 10, Melrose Terrace, West Kensington Park, W. 

Henry Wood, The Limes, 62, Culverden Road, Balham, S.W. 


Of the following papers, those marked * were read: 

*266, “The conversion of orthonitroamines into isooxadiazole oxides 
(faroxans).” By Arthur George Green and Frederick Maurice 
Rowe. 

Whilst o-nitroaniline on alkaline hypochlorite oxidation is quan- 
N 


titatively converted into benzisooxadiazole oxide, CHK 9 >0, 
N 
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and 2:4-dinitroaniline (when an alcohol is present) into a chloro- 
methoxy-(or ethoxy-)benzisooxadiazole oxide, the presence of an 
amino-, acetylamino-, azo-, or sulphonic group in the para-position 
occasions a complete disruption of the benzene ring, and only in 
the case of the sulphonic acid was a small quantity of a benziso- 
oxadiazole oxide produced. 

The two isomeric o-dinitrobenzidines (Cain, Coulthard, and 
Micklethwait, T., 1912, 101, 2298), when subjected to hypochlorite 
oxidation under like conditions, yield entirely different products. 
Whilst the isomeride melting at 275° (regarded by these authors 
as 3:5/-dinitrobenzidine) produces a typical furoxan, 


N 
0.< >0,, 


readily convertible on reduction into a diphenoquinonetetraoxime, 
and a bisbenzisooxadiazole, 


the isomeric o-dinitrobenzidine melting at 233°, regarded as the © 
3:3/-derivative, gives a reddish-brown, crystalline compound of the 
formula C,,H,O,N,, which is probably an internal azo-compound, 
oH (NO,): 
(NO,): 

The above Siicinihuiaadigahe oxide (bisbenzfuroxan) crystal- 
lises from chlorobenzene in pale yellow, thin, hexagonal plates, 
melting at 211°. The corresponding bisbenzisooxadiazole (bisbenz- 
furazan) forms yellow needles, which melt at 244°. The dipheno- 
quinonetetraoxime is a brown, amorphous powder, soluble in alkalis. 
The authors have also repeated and confirmed the work of Drost 
(Annalen, 1899, 307, 54) on tke nitration products of benzisooxa- 
diazole oxide. Both the mono- and the di-nitrobenzisooxadiazole 
oxides, which are thus obtained, have strongly marked acid proper- 
ties, turning Congo paper blue and dissolving readily in aqueous 
alkalis. 


+267. “The constitution of aniline-black. Part IV.” 
By Arthur George Green and William Johnson. 


In further support of Green and Wolff’s formula for aniline- 
black base (chlorate oxidation) (P., 1912, 28, 250): 


N——-NPh N———NPh 


the following data have been dated: : 


(1) On oxidation of aniline-black with lead peroxide and sul- 
phurie acid a yield of benzoquinone is obtained, which corresponds 
with that required on the assumption that all the mono- and 
di-substituted benzene woaaest but not the trisubstituted, will yield 
benzoquinone. 

(2) In presence of an excess of mineral acid aniline-black absorbs 
one molecule of sodium nitrite corresponding with the formation 
of a monodiazonium salt. Hence the terminal nitrogen atom forms 
an amino- and not an imino-group, and the chain must be an 
open one. 

(3) Titrations with hydrochloric acid have shown that aniline- 
black, in common with emeraldine and nigraniline, yields a non- 
hydrolysable dihydrochloride and a trihydrochloride, in which one 
molecule of hydrogen chloride is readily hydrolysed. Two of the 
nitrogen atoms are therefore strongly basic (quinonoid), whilst a 
third is weakly basic (aminogroup). Leucoemeraldine, which 
contains no quinonoid nitrogen, does not give a stable hydro- 
chloride. 

(4) Nigraniline does not condense with secondary aromatic 
amines, but oniy with primary amines, 

(5) The variety of aniline-black produced in solution by oxida- 
tion with chromic acid and known as “single bath black,” or 
“bichromate black,” has given results which indicate that it is the 
hydroxy-analogue of ordinary aniline-black: 

N——NPh N—-—NPh 


OO 
WW VA, \ 


It is less basic ordinary a non-hydro- 
lysable dihydrochloride, but not a trihydrochloride. On oxidation 
it gives a yield of benzoquinone consistent with the formula given. 
In the above formule the colouring-matters are represented as 
anhydro-bases, but in both cases analysis indicates the presence of 
1H,0 more, a fact explainable on the assumption that one phenyl- 
azonium group is present as an hydroxide or two such groups as an 


oxide. 
Discussion. 


Professor J. T. Hewrrr agreed with Dr. Lowry in not liking 
an ortho-quinonoid formula for the free anhydrous bases of the 
safranine series. The linking of a quinquevalent nitrogen atom 
to a tervalent nitrogen atom attached to the same nucleus but 
in the meta-position seemed quite improbable, and when similar 
structures were given to aposafranone and its derivatives, the com- 
pounds were represented as betaines of a weakly acid phenolic 
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group with a quaternary ammonium (powerfully basic) compound. 
This was at variance with the~actual properties of aposafranone 
and its hydroxy-derivatives, since their basic properties were feeble. 
Arguments of a similar character might be urged against Professor 
Green’s quaternary ammonium oxide formula for the hydrates of 
compounds of aniline-black type. 


*268. “The constituents of senna leaves.” By Frank Tutin. 


Three specimens of senna leaves have been submitted to 
examination, namely: (I) Tinnevelly senna leaves (Cassia angusti- 
folia, Vahl) ; (II) senna leaves from Lima, Peru, which were found 
to be botanically identical with the Tinnevelly leaves; and (tt) 
Alexandrian senna leaves (Cassia acutifolia, Delile). 

The Tinnevelly leaves yielded, in addition to a small amount of 
essential oil, chlorophyll, and resinous products, the following 
definite substances: (i) Salicylic acid; (ii) rhein; (iii) kempferol ; 
(iv) aloe-emodin ; (v) kaempferin, Cy,H0¢,6H,O (m. p. 185—195°), 
a new glucoside of kaempferol; (vi) a mixture of the glucosides 
of rhein and aloe-emodin ; (vii) the magnesium salt of an unidentified 
organic acid; (viii) dextrose; (ix) myricyl alcohol; (x) a phyto- 
sterol; (xi) a phytosterolin, C,,H;,O,; (xii) palmitic and stearic 
acids. 

The Peruvian and Alexandrian senna leaves contained the above- 
mentioned compounds, with the exception of the magnesium salt, 
and, in addition, isorhamnetin. The latter also occurred in the 
form of a glucoside. 

The statements of Tschirch and Hiepe (Arch. Pharm., 1900, 288, 
427), that senna leaves contain “senna-isoemodin,” “ sennachryso- 
phanic acid ” (chrysophanol), a “‘ substance, C,,H,,0;,” and “ senna- 
rhamnetin,” cannot be confirmed, it having been ascertained that 
the anthraquinone derivatives present consist solely of rhein and 
aloe-emodin, whilst the flavone product is either kaempferol, or a 
mixture of the latter with isorhamnetin. 


*269. “A series of mixtures of nitro-compounds and amines, which 
are coloured in the liquid state only.” By Charles Kenneth 
Tinkler. 

Certain nitro-compounds, when dissolved in fused diphenylamine 
and other amines, give strongly coloured solutions. The colour, 
however, entirely disappears on complete solidification of the 


279 


The most suitable substances for the demonstration of this 
phenomenon are mixtures of diphenylamine with one of the follow- 
ing nitro-compounds: o-, m-, and pchloronitrobenzene, m- and 
p-nitrobenzaldehyde, p-bromonitrobenzene, tetranitromethane. By 
enclosing one of these mixtures between two test-tubes placed one 
inside the other, the phenomenon is well demonstrated. Thus, a 
mixture of diphenylamine and p-chloronitrobenzene, which is 
colourless at the ordinary temperature, acquires a reddish-yellow 
colour when held in the hand, and loses this colour when the 
temperature falls. 

A mixture of diphenylamine and pnitrobenzaldehyde shows a 
deep red colour at slightly above body temperature, returning to 
the colourless state on cooling. 

A mixture of diphenylamine (sotid) and tetranitromethane shows 
a dark brown coloration, but in a freezing mixture this colour 
is entirely removed. 

From analogy to compounds of amines and nitro-derivatives, 
such as trinitrobenzene (Hepp, Annalen, 1882, 215, 344; Sud- 
borough, T., 1901, 79, 522; 1902, 81, 587, etc.; Noelting and 
Sommerhoff, Ber., 1906, 39, 76, and others), it is possible that the 
colour of these mixtures is due to the combination of the nitro- 
derivative and amine in the liquid state only. No direct evidence 


of compound formation has, however, so far been obtained from 
the various physico-chemical investigations which have been carried 
out. 

Certain phenols and other substances may be substituted for the 
amine in the demonstration of the phenomenon, and the investi- 
gation is being extended in this direction. 


Discussion. 


In reply to the President, Dr. TiInKLER said that the transient 
colorations produced were usually orange-red or red, although in 
the case of diphenylamine and tetranitromethane a very dark 
brown coloration was obtained. No transient blue or green colora- 
tions had been observed. 

With reference to Dr. Senter’s suggestion that the colour might 
be due to the presence of a small quantity of compound, Dr. Tinkler 
pointed out that, so far, no such indication had been obtained by 
the physico-chemical investigations which had been carried out 
with the mixtures. If, however, a compound was formed at all, 
it did not exist in the solid state, or the mixture would remain 
coloured on solidification and precipitation from solution. 


| 
| 
| 
| 
| 
| 
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270. “A study of some organic derivatives of tin as regard 
their relation to the corresponding silicon compounds. Part 
II. Condensation products of dihydroxydibenzylstannane.” 
By Thomas Alfred Smith and Frederic Stanley Kipping. 


Organic derivatives of tin of the general formula SnR,(OH), are 
unknown, but various oxides, SnR,O, insoluble in all organic 
solvents, have been prepared. 

The authors have attempted to obtain compounds of the 
dihydroxy-type in order to ascertain whether they are capable of 
existence, and, if so, whether they would give rise to open- and 
closed-chain condensation products analogous to those recently 
prepared from diphenylsilicanediol (Kipping, T., 1912, 101, 2125). 

The first product of the hydrolysis of dibenzyldichlorostannane 
with dilute potassium hydroxide solution seems to be the potassium 
derivative of the dihydroxy-compound ; from the solution of this 
substance carbonic acid precipitates a solid, which is probably 
dibenzyldihydroxystannane, Sn(CH,Ph),(OH),, but this compound 
is very unstable, and passes into a condensation product, which 
has probably the constitution : 

This condensation product, unlike all the oxides, SnR,O, is 
readily soluble in various organic solvents; when heated alone or 
in boiling bromobenzene solution, it passes into an insoluble oxide, 
which has probably the molecular formula [Sn(CH,Ph),0},. 

It may be concluded that all the insoluble oxides, [SnR,O],, are 
condensation products of the unknown hydroxides; similarly, the 
ill-defined acids of the composition H,SnO, are probably mixtures 
of even more complex condensation products of stannic hydroxide. 


271. « @’-Aminoquercetin.” By Edwin Roy Watson. 
A detailed description of work of which a preliminary account 
has already appeared (P., 1911, 27, 163). 


272. “Measurement of the rate of reaction by the change of 
volume in solution.” By Robert Wright. 


Although the alteration of volume resulting from chemical change 
has frequently been used to follow the course of a gaseous reaction 
—the formation of water vapour from its elements, for example— 
still it has seldom or never been applied to the case of reacting 
solutions. Such solution change is, as a rule, undoubtedly small, 
but even if it only amounts to about 0°2 per cent. of the total 
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volume, it gives a convenient physical method for the determination 
of reaction velocities, 

A few well-known reactions have been investigated in this 
manner, but in some cases the change of volume is too small to 
be of service. For example, on heating an aqueous solution of 
pyrophosphoric acid in a sealed tube for several hours at 100°, 
only a very slight change in the density of the solution takes 
place ; and the same negative result is obtained by a similar heating 
of a solution of potassium cyanide. The hydrolysis of methyl 
acetate by sodium hydroxide is accompanied by considerable con- 
traction in the reacting solution, but the change is inconveniently 
rapid, and the results are also masked by the rise of temperature 
which occurs. 

The rate of inversion of sucrose by an acid can readily be 
followed by means of the change of volume. A mixture of equal 
volumes of a 20 per cent. solution of sucrose with 2N-hydrochloric 
acid showed the following densities before and after inversion: 

(a) After mixing 1 0474 (L) After mixing..... ... 
After 48 hours 1°0497 After 48 hours 
thus giving a contraction of volume equal to about 0°2 per cent. 

In the determination of the velocity-constant, the apparatus 
shown was used. A pipette of about 50 c.c. capacity has its upper 
tube of 1 mm. bore and 25 cm. long, the lower tube, 
which is fitted with a stopcock, passes through a rubber 
cork, and reaches almost to the bottom of a 150 c.c. 
flask; a sidetube open to the air also passes through 
the rubber stopper. 

The pipette is first charged with a 20 per cent. 
solution of sucrose, which is run into the flask, and a 
few grains of mercuric iodide are added as preservative ; 
the pipette is then rinsed out and charged with 
2N-hydrochloric acid, and the stopcock being closed, it 
is placed in position in the flask. The apparatus is now 
immersed in a thermostat at 25°, and allowed to attain 
the temperature of the bath; the tap is opened, and by 
applying suction to the sidetube the acid is drawn into 
the flask; the mixture is well stirred by drawing air 
through it, and is then forced back into the pipette 
until it stands at a level of a few cm. from the top 
of the capillary tube. It is absolutely essential to have 
some of the mercuric iodide carried into the pipette 
along with the solution, otherwise fermentation of the 
sugar will cause minute bubbles of gas to be formed; for the same 
reason it is necessary to steam out the apparatus before use. The 
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pipette being charged, the tap is closed, and the level of the liquid 
in the tube read ; this gives the zero reading. The fall of the liquid 
is now read at definite intervals, and a final reading is taken after 
forty-eight hours, when the total fall should be from 10 to 20 cm. 
The velocity-constant may now be calculated in a manner quite 
analogous to that used with the polarimeter. 

In the following example a=final distance between the level of 
the liquid and the top of the tube, and 2, and zz are the distances 
corresponding with the times ¢, and ¢,. Then &, the velocity- 
constant, is given by: 

a-2, 


Reading from top. K. 


mm. 0°01177 
0-00483 
35°5 0°00479 
0-00498 

‘3 0-00489 
515, 0°00470 
60°0 ,, 0-00450 


67°0 ,, 
73°5 0°00473 


a = i160 ,, 


Leaving out of consideration the first value of XK which is affected 
by the rise of temperature at the beginning of the reaction, it is 
seen that the numbers agree to within about 5 per cent. of each 
other, the true value given by the polarimeter being 0°00470. 


273. ‘“ Amalgams containing silver and tin.” 
By William Arthur Knight and Reginald Arthur Joyner. 


It was again shown that the ageing of alloys of silver and tin is 
not due to superficial oxidation. A bar of alloy does not age appre- 
ciably even after fifteen days at 115°, whereas filings of the same 
bar are aged after half an hour at 100°. Hence it is concluded 
that ageing is not due to any uncatalysed polymorphic change in 
the Ag,Sn contained in the alloy. It was also proved that ageing 
is not due to sorption of oxygen by the filings. A further 
hypothesis to be tested is that it may be due to catalytic action of 
the iron or products of iron introduced during the filing. 

The equilibrium of the metals silver, tin, and mercury at tem- 
peratures of 63°, 90°, 166°, and 214° has also been studied. The 
liquidus has been completely determined at these temperatures, and 
consists of a line roughly parallel to the Sn—Hg side of the 
equilateral triangle. At 63° this line only extends about one-tenth 
of the distance across the diagram, whereas at 214° it stretches 


| | 
Time in 
hrs. min. 
0 0 
0 15 
0 30 
0 45 
1 0 
1 30 
2 0 
2 30 
3 0 
48 0 
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nearly the whole way across. The solidus has not, as yet, been 
determined accurately, but there are good reasons for considering 
that, commencing at the point Ag,Hg,, it extends across the 
diagram roughly in the direction of Ag,Sn. It has been proved 
that the substances represented by points on the solidus must be 
solid solutions. 


274. “The action of chlorine on m-iodoaniline and on m-bromo- 
aniline.” By Hamilton McCombie and Percy James Ward. 


When m-iodoaniline is chlorinated in glacial acetic acid solution, 
2:4: 6-trichloro-3-iodoaniline is treated with alcoholic ethyl 
2: 4: 6-trichloro-3-iodoaniline is produced. Under no conditions 
could an iododichloride be obtained; this is contrary to the expe- 
rience of Willgerodt and Wikander (Ber., 1907, 40, 4068), who 
considered that they obtained an unstable iododichloride. When 
nitrite, 2:4:6-trichloroiodobenzene is produced, which has been 
described previously by several observers. 2: 4: 6-Trichloro-3-iodo- 
aniline could not be converted into a hydrochloride, nor could it 
be benzoylated in presence of sodium hydroxide. 

The acyl derivatives of m-iodoaniline showed a slight tendency 
to the formation of iododichlorides, but these preved to be very 
unstable, and readily yielded ring substitution products. 

The prolonged action of chlorine on m-iodoaniline resulted in 
the formation of 2: 2: 3: 4: 4: 6-Aexachloro-5-todo-A-cyclohexenone, 
CO) In this reaction the amino-group has been 
removed in the form of ammonium chloride, whilst the iodine atom 
still remains in the molecule. The constitution of this ultimate 
chlorination product is based on the following reactions: (1) On 
treatment with potassium iodide, the compound yields 2: 4: 6-tri- 
chloro-3-iodophenol. (2) On treatment with potassium acetate in 
the presence of acetic acid, there results 2:3: 4: 6-tetrachloro- 
5-iodophenol. (3) Concentrated sulphuric acid converts the com- 
pound into 2: 3: 6-trichloro-5-iodo-p-benzoquinone. 

Analogous results have been obtained on chlorinating m-bromo- 
aniline under the same conditions as were employed for the iodo- 
compound. 


275. ‘“Guanidinium nitrite and its decomposition by heat.” 
By Prafulla Chandra Ray, Manik Lal Dey, and Sarat Chandra Jana. 


Guanidinium nitrite, from the conductivity measurement of its 
aqueous solution, is found to behave like a typical alkaline nitrite 
with two ions. 


| 
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When heated, guanidinium nitrite yields ammonia, hydrocyanic 
acid, nitrogen monoxide, and nitrogen among the gaseous products, 
and leaves a residue which was proved to be melamine. 


276, “The absorption of light by uranous chloride in different 
solvents.” By Thomas Ralph Merton. 


The absorption spectra of uranous chloride solutions in different 
solvents have been investigated, more especially in the presence of 
free hydrogen chloride. In some cases the presence of a small 
quantity of water produces a marked change in the absorption 
spectrum. It is concluded that the vibrators responsible for 
different bands or groups of bands are situated in different 
molecular aggregates. 


277. ‘‘The influence of solvents on the rotation of optically active 
compounds. Part XIX. The rotation of certain derivatives 
of lactic acid.” By Thomas Stewart Patterson and William 
Collins Forsyth. 


The rotation of several derivatives of lactic acid has been 
examined, over a range of temperature, both in the homogeneous 
state and in solution in two solvents, which usually differ widely in 
their action. 


278. “The action of nitrogen iodide on methyl ketones.” 
By Frederick Daniel Chattaway and Robert Reginald Baxter. 


Ketones containing a methyl group react very readily with 
nitrogen iodide, iodoform, ammonia, an acid, and an amide being 
formed. In the reaction the methyl group appears to be com- 
pletely substituted by iodine, a tri-iodomethyl ketone being formed, 
which in presence of the ammonia simultaneously set free is 
hydrolysed to iodoform and an acid, a similar reaction between the 
substituted ketone and ammonia leading to the formation of 
iodoform and an amide. 

The reactions may be formulated thus: 

R-CO-CH,; + + 2NHs3. 
R-CO-CI, + H,O = R-CO,H + CHI. 
R-CO-CI,; + NH; + R-CO-NH, + CHI;. 

The reaction between nitrogen iodide and acetone is particularly 
striking, as the black solid in a few minutes is apparently trans 
formed into a bright yellow one. 


| 
j I 
| 
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279. “Note on the constituents of commercial chrysarobin.”’ 
By Frank Tutin and Hubert William Bentley Clewer. 


In a recent communication (T., 1912, 101, 290) the authors 
described the results of the examination of several samples of 
commercial chrysarobin. During the course of this research the 
following substances were isolated: Chrysophanol (“chrysophanic 
acid”), C,;H,g0,; emodin monomethyl ether, C,,H,.0;; chryso- 
phanolanthranol, C,;H,,.0,; dehydroemodinanthranol monomethyl 
ether, C,,H,,0,; ararobinol, C,3H,,0;; and emodin, C,;H,,0;. 

It was furthermore pointed out that commercial chrysarobin is 
subject to considerable variation in the relative proportions of its 
constituents, some samples being even entirely devoid of certain 
compounds which occur in others. In all the products examined, 
however, the first four of the above-mentioned compounds were 
invariably found to be present. 

Very shortly after the appearance of the above communication 
a paper on the same subject was published by O. Hesse (Annalen, 
1912, $88, 65). The results described in the latter paper, however, 
are such as would give the impression, at first sight, that the 
conclusions of Hesse and those of the present authors had very 
little in common. Some further explanation of the subject there 
fore appears desirable. 

Hesse mentions as constituants of commercial chrysarobin the 
following substances: “Chrysophanol”* (chrysophanolanthranol) ; 
“ emodinol” (emodinanthranol); the methyl ethers of both these 
substances; and a new substance, C,;H,.0,, which is designated as 
chrysarobol. It is stated by Hesse, however, that of these five 
substances, only two, namely, “chrysophanol’” (chrysophanol- 
anthranol) and chrysarobol, had been isolated directly in a pure 
state from commercial chrysarobin, whereas all the constituents 
described by the present authors were directly isolated in a state 
of purity. 

Chrysophanolanthranol has long been known to be a constituent 
of commercial chrysarobin, but chrysarobol has not been obtained 
_ by the present authors. This is doubtless due to the varying com- 

position of the commercial product, since Hesse remarks that he 


* It would appear unfortunate that Hesse should have employed the name 
chrysophanol for the anthranol of ‘‘chrysophanic acid,” since the former name had 
already been employed by the present authors (Joc. cit., p. 292), and previously by 
Tschirch (Arch. Pharm., 1911, 249, 222; and 1912, 250, 27), as the designation 
for pure ‘‘chrysophanic acid.” Moreover, since Hesse himself (Annalen, 1899, 
309, 32) and Jowett and Potter (T., 1902, 81, 1577) have previously applied the 
name ‘‘chrysarcbin” to chrysophanolanthranol, the employment of yet a third 
name for this substance only adds to the confusion already existing, 


only obtained this new substance from the chrysarobin occurring in 
commerce in the years 1905 and 1906. 

. With regard to emodinanthranol (Hesse’s ‘‘emodinol”’), no doubt 
can be entertained that this was derived chiefly from the mono- 
methyl ether of dehydroemodinanthranol * which was isolated and 
described by the present authors, since the material examined by 
Hesse had been heated with hydriodic acid. Hesse himself shows 
that he could not obtain “chrysophanol methyl ether” and 
“emodinol methyl ether” in a state of purity, and the evidence 
he adduces does not seem to justify the conclusion that they are 
present. In the material examined by the present authors, the 
former compound certainly did not occur, but proof of the presence 
of small amounts of the latter was obtained. 

The statement made by Hesse that chrysophanolanthranol 
(Hesse’s “‘chrysophanol’’) is insoluble in alkalis in the absence of 
air is incorrect. This substance dissolves fairly readily in 10 per 
cent. aqueous potassium hydroxide, yielding a bright yellow 
solution, which, on the admission of air, develops the deep red 
colour due to the formation of chrysophanol. 


280. “Substituted dihydroresorcins. 1-Methyldihydroresorcin and 
2-methyldihydroresorcin.” By Charles Gilling. 


1-Methyldihydroresorcin is a tautomeric substance, and it is 
suggested that this tautomerism prevents the existence of the two 
stereoisomeric forms, since it is apparent that I and II are mirror 
images of each other: 


The replacement of the labile hydrogen atom by an ethyl group 
destroys this tautomerism, and the ethyl ether can accordingly be 
isolated in two distinct forms. 


* In a footnote to his paper, added after the completion of the work, Hesse states 
that he has never observed the occurrence of the monomethy] ether of dehydro- 
emodinanthranol described by the present authors, but this is obviously due to his 
having worked almost entirely with material which had been demethylated by 
means of hydriodic or hydrochloric acid. In all the commercial samples of- 
chrysarobin examined by the present authors it was present to the extent of from 
13°4 to 41°1 per cent. 
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2-Methyldihydroresorcin can be prepared from cresorcinol by 
reduction, but the product so obtained is impure, and it was only 
isolated in the form of crystalline derivatives. 


281. ‘“ Researches on the constitution of physostigmine. Part III. 
The formation of substituted indoles from m-4-xylidine, and 
the reduction of 3-nitro-p-tolylacrylic acid.” By Arthur Henry 
Salway. 


In this investigation the author has described some experi- 
ments, which were conducted with the object of ascertaining 
whether Madelung’s reaction for the preparation of substituted 
indoles from o-toluidides (Ber., 1912, 45, 1128, 3541) could be 
applied to acyl derivatives of m-4-xylidine, according to the scheme: 


Me \ve of 


It has now te shown that aceto-m-4-xylidide readily yields 
2: 5-dimethylindole by this method. The reaction, however, was 
found not to be generally applicable, since 2: 4-rylylsuccinamic 
acid, C,H;Me.*NH-CO-CH,°CH,°CO,H, and its derivatives, which 
were of interest in connexion with the problem of the constitution 
of physostigmine, could not be converted into indoles without 
disruption of tae molecule. 

The reduction products of 3-nitro-p-tolylacrylic acid (I) have 
also been described. It has been ascertained that the nitro- 
group of this substance is more readily attacked by reducing agents 
than the cinnamy]l residue, so that the first product of the reaction 
is 3-amino-p-tolylacrylic acid (II), which by further reduction is 
converted into B-3-amino-p-tolylpropionie acid (III): 


Me CH:CH-CO,H —> Me CH:CH-CO,H 
< 


NO, NH, 
(L) 

NH, 


(III.) 


282. “Mechanism of the decomposition of carbamide and biuret 
by heat, and of the formation of ammelide.” By Emi 
Alphonse Werner. 

In continuation of work recently published (T., 1913, 103, 1010), 

a quantitative study of the decomposition of carbamide and biuret 
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by heat has been made, the results of which have thrown new light 
on the mechanism of the progressive changes. 

It was shown that the formation of biuret by the action of heat 
on carbamide is a reversible reaction in accordance with the 
equation : 


CO-NH 
135—190 2 

4 HN:CO H wo NH 
above 19" CO-NH, 

(enol) (keto) 


By heating pure anhydrous biuret for five minutes at 192° 
(m. p. 190°), as much as 30 per cent. of regenerated carbamide 
was extracted from the residue. The general idea that biuret 
decomposes directly into ammonia and cyanuric acid is therefore 
erroneous. 

No evidence could be obtained of the formation of tricyano- 
carbamide, C,N,;(NH-CO-NH,);, described by MHantzsch and 
F. Hofmann (Ber., 1905, 38, 1010) as a product of the action of 
heat on carbamide; the properties of the substance described by 
them are identical with those of ammelide (cyanuric monamide), 
which has been long since recognised by Liebig and Wohler and 
others as a product of the decomposition of carbamide. Proof was 
obtained that this compound originates from the further inter- 
action of cyanic acid and biuret according to the equation: 


CO-NH 
nu, + HN:CO = or 


NH, + H,0. 


and hence is also formed during the decomposition of biuret, but 
in smaller quantity, since the conditions are less favourable. Thus 
it was shown that the whole cycle of changes which takes place 
during the decomposition of carbamide and biuret by heat can be 
simply explained by (1) dissociation, and (2) instability and 
reactivity of nascent cyanic acid, as illustrated by the following 
scheme : 
NH 
HN:CO = HOON 


By polymerisation = (HNCO),; 
(Cyanuric acid, ) 


HN: oc NH HN:C-OH 
O-NH 
+ = NH + = 


HOCN HN:C-OH 
| +H,0 


Biuret 


| 
t 
— 
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283. “Note on the mechanism of a-bromination in ketones.” 
By Arthur Lapworth. 


H. Leuchs has recently found that, by bromination of an 
optically active ketonic acid, a monobromo-derivative is obtained 
which exhibits some optical activity. As the activity of both 
compounds is dependent on enantiomorphism in the arrangement 
of the atoms and groups around the a-carbon atom to which the 
bromine attaches itself, Leuchs concludes that the enolic form of 
the ketone could not have been an intermediate stage in the sub- 
stitution process, and he suggests applying a similar test to active 
monalkylmalonic hydrogen esters (Ber., 1913, 46, 2438). 

Leuchs’s inference is not quite conclusive, for the facts admit of 
different interpretations; for example, if the ketonic acid, like 
other carboxylic acids, is to any extent associated, and substitution 
takes place in one part of a polymolecule only, then the remainder 
of the polymolecule may retain its enantiomorphous arrangement 
during enolisation of the first portion, and consequently the 
formation of a new “asymmetric” carbon atom in the latter would 
naturally lead to the formation of some excess, however small, of 
atoms of one sign. In other words, a “partial asymmetric 
synthesis” is possible. 

The bromination of active a-methylbutyric acid has previously 
been studied by Schiitz and Marckwald (Ber., 1896, 29, 59), and 
of B-phenylisobutyric acid by Lapworth and Lenton (P., 1902, 18, 
35). In both instances the proluct was inactive. 


284. “Studies in the diphenyl series. Part V. Derivatives and 
substitution products of the two isomeric o-dinitrobenzidines and 
synthesis of derivatives of benzerythrene.” By John Cannell 
Cain, Albert Coulthard and Francis Mary Gore Micklethwait. 


The authors have prepared a number of acyl and azo-derivatives 
of the two isomeric o-dinitrobenzidines (T., 1912, 101, 2298), and 
have submitted the two bases to the diazo-reaction. 

3: 3/-Dinitrobenzidine gives the corresponding disubstituted 
3: 3/-dinitrodiphenyl, but 3: 5/-dinitrobenzidine, in those cases 
where copper is employed, gives derivatives of benzerythrene: 


<><. >< 

Of the numerous derivatives of the two bases that have been 
prepared, no two corresponding ones are identical. 
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285. “‘Harmine and harmaline. Part II. The synthesis of iso- 
harman.” By William Henry Perkin, jun, and Robert 
Robinson. 


A detailed description of work of which a preliminary account 
has already appeared (P., 1912, 28, 154). 
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which is compared the results of experimental investigations into the 
fermentation, oxidation, and drying of coffee, tea, tobacco, indigo, ete., 
for shipment. By the fellowing authorities : Awel Preyer, Oscar Loew, 
Fickendey, Schulte im Hofe, J. Sack, Geo. S. Hudson, and Lucius 
Nicholls. London 1913. pp. Ilvi+318. ill. 10s. net. (Reed. 
1/9/13.) 
From the Publishers: Messrs. John Bale, Sons and Danielsson. 


II. By Purchase. 


Abegg, Richard, and Auerbach, Friedrich [Editors]. Handbuch 
der anorganisqgen Chemie. Vol. I. Part ii. Leipzig 1913. pp. x+ 
904. M.26.—. (Reference.) 

Barner, Jacob. Chymia Philosophica perfecte delineata. Noriberge 
1689. pp. [xiv]+560+[lvi]. (Reference.) 
Chevreul, Michel EHugéne. [Liste bibliographique des] Oeuvres 
scientifique de Michel Eugéne Chevreul, 1806-1886. By Godefroy 

Malloizel. Paris 1886. pp. 298, (Reed. 18/10/13.) 

Dorn, Gerhard. Chymisticum artificium nature, Theoricum et 
practicum. [In 3 parts.] 1568-69. pp. 156, [xvi] +440 +[viii]. 
ill. (Reference.) 

Ettmiiller, Michael. Chimia rationalis ac experimentalis curiosa. 
Lugduni Batavorum 1684. pp. [viii] +159, (Reference.) 
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Firth, Otto von, Probleme der physiologischen und pathologischen 
Chemie. II. Band. Stoffwechsellehre. Leipzig 1913. M.23.—. 
(Reed. 18/9/13.) 

Gildemeister, Z., and Hoffmann, Friedrich. Die aetherischen Oele. 
2nd edition by Z. Gildemeister. Vol. II. Leipzig 1913. pp. xviii+ 
713. M.20.—. (Reed. 1/10/13.) 

Molinari, Zitore. Treatise on general and industrial organic 
chemistry. Translated from the 2nd Italian edition by Thomas Henry 
Pope. London 1913. 248. net. (Recd. 6/10/13.) 

Nazari, Giovanni Battista. Della Tramutatione metallica sogni 
tre, .. Nel primo d’i quali si tratta della falsa tramutatione sofistica : 
Nel secondo della utile tramutatione detta reale usuale: Nel terzo 
della diuina tramutatione detta reale Filosofica. Con un copioso 
Indice per ciascun sogno de gl’ Auttori, & opre c’hanno sopra cio 
trattato. In Brescia 1572. pp. [viii]+167+[wviii]. (Reference.) 

Thurneisser, Leonhardt. oder Preoccupatio, Durch 
zwolff verscheidenlicher Tractaten, gemachter Harm Proben. Das 
59 Buch. Franckfurt 1571. pp. [iv] +lxxxv+f[ii]. (Reference.) 


III. Pamphlets. 


Anderson, C., and Mingaye, J. C. H. Description and analysis of 
the Binda meteorite. (From the Records of the Australian Museum, 
1913, 10.) 

Bovie, W. 7. A preliminary note on the coagulation of proteins by 
the ultraviolet light. (From Science, 1913, N.S. 37.) 

The temperature coefficient of the coagulation caused by ultra- 
violet light. (From Science, 1913, N.S. 37.) 

Drucker, Carl. Molekularkinetik und Molarassoziation als physiko- 
chemische Grundvorstellungen. Leipzig 1913. pp. 33. 

Eaton, Bertie James. Camphor from Cinnamomum Camphora, (The 
Japanese Camphor Tree). Cultivation and preparation in the 
Federated Malay States. (Fed. Malay States. Dep. of Agric. Bull., 
1912, No. 15.) 

—— The preparation of plantation Para rubber. (Fed. Malay States. 
Dept. of Agric. Bull., 1912, No. 17.) 

Fichter, Fr., Stutz, Karl, and Grieshaber, Fritz. Ueber die elektro- 
lytische Bildung von Harnstoff und von Acetamidin-nitrat. (From 
the Verhandl. Naturforsch. Ges., Basel, 1912, 23.) 

Fischer, Zmil, and Klemperer, Georg. Ueber eine neue Klasse von 
lipoiden Arsenverbindungen. (From the Therapie der Gegenwart, 
1913.) 

Hooper, David. The ash of the Plantain (Musa sapientum). (From 
the J. and Proc, Asiatic Soc., Bengal, 1912, 8.) 
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India. Report on the progress of Agriculture in India for 
1911-12. Calcutta 1913. pp. 65. 

Schréder, 7. Ueber den Nachweis von weissem Phosphor in 
Ziindwaren. (From the Arb. X. Gesundheit, 1913, 44.) 

Odén, Sven. Der Kolloide Schwefel. (From the Nova Acta Regios 
Soc. Sci. Upsala, 1913, [iv], 3.) 

Osterhout, W. J. V. Platits which require sodium. (From the Bot. 
Gaz., 1912, 54.) 

Sabatier, Paul. Die Hydrierung durch Katalyse. Leipzig 1913. 
pp. 20. 

Tadokoro, 7. Ueber die Enzymatischen Wirkungen der Frischen 
Nahrungs-und Genussmittel. (From the J. Coll. Agric., Tohoku Imp. 
Univ., Sapporo, Japan, 1913, 5.) 

Vavon, Gustave. Réductions catalytiques en présence de noir de 
platine. Application a la transformation en alcools des aldéhydes et 
des cétones. Toulouse 1913. pp. 107. 


RESHARCH FUND. 
A meeting of the Research Fund Committee will be held in 


December next. Applications for grants, to be made on forms 
which can be obtained from the Assistant Secretary, must be 
received on, or before, Monday, December Ist, 1913. 

All persons who received grants in December, 1912, or in 
December of any previous year, whose accounts have not been 
declared closed by the Council, are reminded that reports must be 
in the hands of the Hon. Secretaries not later than Monday, 
December Ist. 

The Council wish to draw attention to the fact that the income 
arising from the donation of the Worshipful Company of Gold- 
smiths is to be more or less especially devoted to the encouragement 
of research in inorganic and metallurgical chemistry. Further- 
more, that the income due to the sum accruing from the Perkin 
Memorial Fund is to be applied to investigations relating to 
‘ problems connected with the coal-tar and allied industries. 


PAPERS TO BE RHAD AT ORDINARY SCIENTIFIC 
MEBTINGS. 


A list of the papers to be read at each Ordinary Scientific 
Meeting will be advertised in the Morning Post on the Wednesday 
previous to the day of meeting, and will appear on the front page, 
at the top of extreme right-hand column. 
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LAWES AND GILBERT CENTENARY FUND. 


It is proposed to erect at Rothamsted a Commemoration 
Laboratory to celebrate the centenary of the birth of Sir John 
Lawes in 1814 and of Sir Henry Gilbert in 1817. A sum of 
£12,000 is required for the purpose, but it is understood that if 
one-half of this amount can be raised by subscription, the other 
half will be forthcoming in the form of a grant. An appeal is 
therefore being issued for the sum of £6000. Subscriptions should 
be sent to the Secretary, The Rothamsted Experimental Station, 
Harpenden, cheques being crossed Robarts, Lubbock and Co. 


At the next Ordinary Scientific Meeting on Thursday, November 
20th, 1913, at 8.30 p.m., the following papers will be communicated : 


“The interaction of sodium amalgam and water.” By H. B. 
Baker and L. H. Parker. 

“The action of variously treated waters on sodium amalgam.” 
By L. H. Parker. 

“Some derivatives of oleanol.” By F. Tutin and W. J. &. 
Naunton. 

“Some derivatives of phorone, Part I.” By F. Francis and 
F. G. Willson. 

“The porosity of iron.” By W. H. Perkins. 

“The bleaching action of hypochlorite solutions.” By 8S. H. 


Higgins. 


B. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD 8T., S.E., AND BUNGAY, SUFFOLK. 
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PROCEEDINGS 


OF THE 


CHEMICAL SOCIETY. 


Vol. 29 No. 420. 


Thursday, November 20th, 1913, at 8.30 p.m., Professor W. H. 
Perkin, LL.D., F.R.S., President, in the Chair. 


Messrs. R. E. Slade and 8. C. Sastry were formally admitted 
Fellows of the Society. 


Certificates were read for the first time in favour of Messrs. : 


Albert Frederick Calvert, Royston, Eton Avenue, N.W. 
Behari Lal Das, 107/2/1, Manaharpukur Road, Kalighah, 
Calcutta, 

Eric Russell Harrap, Maisemore, Ebury Road, Rickmansworth, 
Herts. 

Oswald Ryle Horwood, M.A., M.R.C.S., L.R.C.P., Tunstall 
Rectory, Suffolk. 

Dan Ivor James, M.A., B.Sc., Frondeg, Lhindile, Carmarthen- 
shire. 

Alexander Williamson McLaren, 3, Hayfield Terrace, Langside, 
Glasgow. 

Harold Edwin Temple, 239, Cashel Street, Christchurch, New 
Zealand. 

Robert James Wright, M.A., c/o R. Burnett, Esq., 336, Pollok- 
shaws Road, Glasgow. 


A Certificate has been authorised by the Council for presentation 
to ballot under Bye-law I(3) in favour of Mr. Bertie Mandel 
Welch, 80, Hunter Street, Sydney, N.S.W. 


The PrEsipent announced (1) that the bust of the Rt. Hon. Sir 
Henry Roscoe which was exhibited at the meeting had been 
presented to the Society by the friends and former students of 
Sir Henry Roscoe. 

(2) That by request of the Council Messrs. Vieweg & Sohn have 
offered to sell the first volume of the “Literatur Register,” by 
R. Stelzner, to Fellows of the Chemical Society at the reduced 
price of £3 10s. (original price £4 4s.), provided that not less than 
twenty copies are sold to Fellows of the Society. Those Fellows 
who desire to obtain a copy of the “ Literatur Register” on these 
terms are requested to send in their names to the Honorary 
Secretaries. 


The Presipent referred to the meeting of the International 
Association of Chemical Societies which had been held in Brussels 
during September, 1913, and drew the attention of Fellows to the 
abbreviated report of the meeting which the Council have ordered 
to be printed in the Proceedings (see p. 325). 


Of the following papers those marked * were read: 


*286. “Investigations on the dependence of rotatory power on 
chemical constitution. Part V. The simpler esters of the 
carbinols, CH,-CH(OH):R.” By Robert Howson Pickard and 
Joseph Kenyon. 


The follewing homologous series of esters of normal 
aliphatic acids have been prepared and examined polari- 
metrically under various conditions: (i) the esters of d-methyl- 
ethylearbinol; (ii) the esters of d-methyl-n-propylcarbinol ; 
(iii) the esters of d-methyl-v-butylearbinol; (iv) the esters of 
d-methyl-n-amylearbinol; (v) the esters of d-methyl-n-hexyl- 
carbinol; (vi) the esters of d-methyl-n-nonylearbinol [these six 
series range from the acetates to the stearates]; (vii) the acetates 
and (viii) the n-dodecoates of the d-carbinols [methylethylearbinol 
to methyl-n-undecylcarbinol]. 

. Many of these esters (all of very simple constitution) exhibit 
anomalous dispersion when examined polarimetrically at tempera- 
tures above 150° or at various concentrations in solvents such as 
pyridine, benzene, or carbon disulphide. 


#287, “Co-ordination of rotatory powers for different wave- lengths, 
temperatures and solutions.” (Preliminary note.) By Robert 
Howson Pickard and Joseph Kenyon. 


“The authors have already described the synthesis of thirty 
optically active carbinols of the general formula R'*CH(OH):R?, 
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and some seventy esters derived from some of them. These com- 
pounds have been examined polarimetrically for three wave-lengths 
(a) in the homogeneous state at different temperatures, and (5) in 
several solvents at various concentrations. It was found (see 
preceding paper) that many of these under certain conditions 
exhibited anomalous optically rotatory dispersion. 

The attention of the present authors was therefore directed to 
a paper by H. E. Armstrong and E. E. Walker entitled “The 
Causes of Variation in the Optical Rotatory Power of Organic 
Compounds and of Anomalous Rotatory Dispersive Power” (Proc. 
Roy. Soc., 1913, A, 88, 388). In this paper it is suggested that 
anomalous dispersion is caused by the presence of two substances 
(in the actual cases considered of two isodynamic forms) having 
rotatory powers of opposite sign and different dispersive powers. 

In the case of esters of such simple constitution as those 
described in the preceding paper, the suggested explanation of the 
anomalous dispersion seems feasible, however, only on the assump- 
tion of a change in the association of the esters, not only in the 
homogeneous state on increase of temperature, but also on solution 
in various solvents. 

A “ characteristic diagram ” for d-sec.-octyl acetate was therefore 
constructed according to the method of Armstrong and Walker 
(loc. cit.). A reference line with slope of unity was drawn, and 
on it were plotted the various numbers representing the specific 
rotatory powers for mercury-green light. The numbers represent- 
ing the specific rotatory powers for sodium-yellow and mercury- 
violet lights were then plotted on the ordinates passing through the 
points previously located on the reference line. The various points 
for the latter two lights were found to lie on two straight lines, 
and the diagram was similar in character to those for the substances 
of previously known anomalous dispersive power as drawn and 
described by Armstrong and Walker. 

It is now found, however, that this same “characteristic 
diagram” can be used to co-ordinate the results of al/ the deter- 
minations of rotatory power of one of the two optically active 
forms of the hundred synthetical compounds previously described 
by the present authors; thus the numerical results (varying from. 
+50 to —25) of the determinations of rotatory power for the three 
lights in different solvents at all concentrations and in the homo- 
geneous state at different temperatures, ‘not only of one compound, 
but of many (all of which are of very simple, but closely-related 
constitution), have been plotted on one diagram. In this the 
various values lie on three straight lines, which intersect above the 
zero-line, and not all at one point. The dispersions then appear 
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in the diagram as some function varying with the magnitude of 
the rotatory powers, thus co-ordinating the small, but very definite, 
differences in the dispersions of the homologous compounds which 
have been observed experimentally. 

It cannot yet be said whether this co-ordination is due either 
(i) to the comparison of a large number of compounds which have 
very similar dispersive powers, or (ii) to the closely related consti- 
tutions of the substances. 

This method of plotting appears to afford (in some cases at 
least) a means by which a derivative differing in sign from that 
of the optically active parent substance can be properly designated 
“d” or “1,” and also a means of determining whether a change in 
configuration has taken place in the formation of a derivative. 


Discussion. 


Sir W. Ramsay suggested that the cause of rotation was ulti- 
mately in the direction of the circular motion of electrons within 
the molecule. A dextrorotatory substance, say, might have 
hydroxyl in the molecule, capable of repelling an electron, and 
causing it to rotate dextrorotatorily. On the other hand, if the 
hydroxyl be replaced by bromine, the bromine atom might have 
the property of attracting an electron and of reversing the direc- 


tion of its rotation. This suggestion was made, not with any 
conviction of its applicability, but merely for consideration as to 
whether it was possible to obtain any clue to the fundamental 
reason of rotation. 


#288. “ The interaction of sodium amalgam and water.” 
By Herbert Brereton Baker and Leslie Henry Parker. 


Water distilled under special conditions has a visibly slower 
rate of action on sodium amalgam than ordinary distilled water. 
An apparatus was constructed to measure accurately the hydrogen 
evolved, and various samples of water were tested. The least 
active specimens of water were obtained by distillation from 
copper or platinum apparatus, especially on superheating the 
steam before the latter was condensed. 

The rate of action was shown to be no function of the conduc- 
tivity of the water used, but was found to depend largely on the 
pressure at which the reaction was conducted, increase of pressure 
causing the rate of action to diminish, and vice versa. Various 
explanations of this phenomenon were put forward and tested, 
but the only feasible one was the assumption of the presence of 
some impurity in minute quantity, which was volatile under the 
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conditions of ordinary distillation, but was destroyed on heating 
to redness. Experimental evidence was adduced which seemed to 
show that the only impurity which satisfied all the conditions was 
hydrogen peroxide, and the widely differing activities of various 
samples of water on sodium amalgam is ascribed to the presence 
of varying quantities of hydrogen peroxide. 


*289. “The action of variously treated waters on sodium amalgam.” 
By Leslie Henry Parker. 


Further evidence was adduced in support of the explanation of 
the varying activity of different samples of water on sodium amal- 
gam put forward by Baker and Parker (preceding paper). 

Various metals were sealed up with a quantity of the inactive 
water for definite periods. Metals such as copper, mercury, etc., 
did not have much effect, whilst aluminium increased the activity 
of the water on sodium amalgam. This was shown to be in 
harmony with Traube’s work on the wet oxidation of metals 
(Ber., 1882, 15, 670). Exposure to radium bromide also increased 
the activity. This is in accordance with the work of Kailan 
(Monatsh., 1912, 33, 1329). 


Discussion. 


Dr. Senter suggested that the results would probably come under 
the heading of over-voltage phenomena, the best-known example of 
which was the retarded action between pure zinc and sulphuric 
acid. Over-voltage at the boundary between solid and liquid 
appeared to be connected with surface tension, and it might be 
assumed that the active substance, whatever it might be, modified 
the surface tension. 

With reference to the author’s proof of the presence of hydrogen 
peroxide in tap water, tests depending on the liberation of iodine 
from iodides were rather untrustworthy, as in certain cireum- 
stances dissolved oxygen gave the reaction in question. The 
titanium dioxide test was trustworthy, and was extremely sensitive, 
as it was capable of detecting 1 part of peroxide in 50 million 
parts of water (compare Senter, Trans. Faraday Soc., 1906, 2, 142), 
and the fact that it was not given by the water in question appeared 
to render further investigation desirable. The effect of added 
hydrogen peroxide might be connected with the fact that this 
compound was readily decomposed at a mercury surface (Bredig) ; 
the evolution of oxygen would presumably disturb the very unstable 
equilibrium characteristic of over-voltage. 

Dr. R. E. Suave agreed that it was to be expected that hydrogen 
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peroxide would disturb the over-voltage at the surface of the 
amalgam in the manner suggested by Dr. Senter. He believed, 
however, that a very important factor was the existence of dust 
particles in the water, and quoted the work of G. N. Lewis on the 
potential of sodium amalgams in support of this. The experiment 
which Mr. Parker had just shown rather pointed to this theory, 
for in the tube of pure water the bubbles of hydrogen came off 
at a few points which moved about on the surface of the amalgam. 
Perhaps the superheating of the steam was an efficient way of 
removing particles of dust by destroying them or by causing them 
to adhere to the. hot tube. 

Dr. Keane asked whether the influence of light had been 
studied in connexion with the experiments described, as this might 
have considerable effect both in regard to the production and 
decomposition of hydrogen peroxide. 

In reply to Dr. Senter, Mr. Parker said that no comparative 
experiments had been made as to the relative values of the tests 
for hydrogen peroxide: further experiments were in progress with 
the view of obtaining some light on the mechanism of the reaction. 
In reply to Dr. Keane, he also stated that no experiments had 
been tried on the influence of light on the reaction. 


*290. “The polymerisation of cyanamide.” 
By George Francis Morrell and Peter Burgen. 


The polymerisation of cyanamide, under various conditions, both 
in the solid state and in solution, and also under the influence 
of catalysts has been quantitatively studied. With the pure 
substance itself only about 10 per cent. was found to have changed 
in six months, and in aqueous solution, even at elevated tempera- 
tures, the reaction proceeds comparatively slowly, many hours’ 
heating at 100° being required to complete it. In absolute 
alcoholic solution the reaction-velocity is much further reduced. 
In all these cases the velocity-constant was not that of a bimolecular 
reaction, but equal amounts were found to be changed in equal 
intervals, except at great dilution, in which case a logarithmic 
curve was obtained. An ionic explanation may be advanced to 
explain these facts, the ions present in very small and, at first, 
practically constant concentration alone taking part in the change. 
The influence of acids and bases, such as sulphuric acid, ammonia, 
and sodium hydroxide, as catalysts produces an extremely marked 
acceleration, very small quantities reducing the period of half- 
change in aqueous solution at 100° from about twelve hours to as 
many minutes. Increasing quantities of sodium hydroxide produced 
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increasing acceleration up to a point corresponding with the 
addition of 0°25 equivalent, but the further addition brought about 
a slight retardation, so that a solution containing sodium cyan- 
amide, although it polymerised much more rapidly than pure 
cyanamide (half period at 100°, thirty minutes, compared with 
twelve hours in the latter case), yet did not do so more quickly 
than one containing less than 1/30th of the amount of hydroxide. 
The velocity-constant of these reactions was found to be between 
that of a unimolecular and of a bimolecular reaction, which latter 
stage it would only reach, on the authors’ hypothesis, at infinite 
dilution and complete ionisation. 


Discussion. 


Dr. Morrett, in reply to Dr. Forster, stated that the method 
found most satisfactory for isolating cyanamide from its sodium 
salt was to neutralise a well-cooled concentrated aqueous solution 
of the latter with oxalic acid. The precipitated sodium oxalate 
was filtered off, and the filtrate evaporated almost to dryness in a 
vacuum. From this residue the cyanamide was extracted with 
ether, in which other substances present were insoluble. It was 
finally purified by recrystallisation from the same solvent. 


*291. “Some derivatives of oleanol.”’ 
By Frank Tutin and William Johnson Smith Naunton. 


Oleanol, C;,H;O3, a crystalline substance from olive leaves 
(Power and Tutin, T., 1908, 98, 896), has been further investi- 
gated. On oxidation with potassium permanganate it yields 
oleanone, CogHy,0,(OH),, which gives a mono- and di-acetyl deriv- 
ative. 

Oleanone, when heated with dilute acetic acid, undergoes a 
profound change, the reaction products containing a substance, 
C;9H7,0;(OH),. An analogous change occurs when diacetyl- 
oleanone is heated with a mixture of acetic and hydrochloric acids. 
The monoacetyl derivative, C5>H;40,(0H)-CO-CHy, thus produced, 
on hydrolysis with alkali, yields the above-mentioned dihydroxy- 
compound. 

On oxidation with chromic acid, oleanone yields a substance, 
CygHy,0O,°0H (m. p. 275°), which, when heated for two hours 
with alcoholic alkali, gives an isomeride, melting at 315°. Both 
substances yield monoacetyl derivatives, 

When oleanol itself is oxidised with chromic acid the above 
mentioned substance, Cy9H,,O, (m. p. 275°), is formed, together 
with a mixture of at least three carborylic acids. 


Ago 


292. “Some derivatives of phorone. Part I.” 
By Francis Francis and Francis George Willson. 


An investigation of some derivatives of phorone has been com- 
menced by the study of a phorone dibromide obtained from the 
tetrabromide by the action of pyridine. 

The most. characteristic reaction of this dibromide is the ease 
with which it is converted by concentrated sulphuric acid into a 
crystalline derivative, a study of the oxidation and reduction 
products of which has led to the conclusion that it is 4-bromo- 
2:2:3:3-tetramethylbicyclo[0, 1, 2]pentan-1-ol-5-one, 

M 2 (OH) a 

The oxidation and reduction products were described; among 
the former is tetramethylsuccinic acid, and among the latter 
1:1:2:2-tetramethylcyclopentan-4-one, a substance with properties 
curiously similar to those of camphor. 

The derivative also gives rise on bromination to a dibromide 
possessing characteristic properties. 


293. ‘‘ The porosity of iron.” 
By William Hughes Perkins. 


An attempt has been made to correct or confirm the conclusion 
of Friend that iron is slightly porous (T., 1912, 101, 50). It is 
concluded that only very small quantities of the alkalis, and there- 
fore presumably of other salts, are retained under prolonged 
washing. The quantity of ammonia retained by iron after about 
fifteen to twenty minutes’ washing is probably not more than about 
0°0000001 gram per sq. cm. 


294. “ The bleaching action of hypochlorite solutions.” 
By Sydney Herbert Higgins. 


Bleaching powder solution to which an excess of boric acid has 
been added has very energetic bleaching properties because the 
boric acid merely liberates hypochlorous acid from the hypo- 
chlorite, whereas an excess of hydrochloric acid produces free 
chlorine and a solution of very weak bleaching properties. If, 
however, calcium carbonate is added to the latter solution, hypo- 
chlorous acid is regenerated, and the bleaching properties are 
restored. The addition of hydroxides to hypochlorite solutions 
opposes the hydrolysis of the hypochlorite, and retards the bleach- 
ing action, whereas the addition of small quantities of acids assists 
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the hydrolysis and stimulates the bleaching action; the effect on 
the bleaching properties of the solution is due to the active mass 
of the free hypochlorous acid present, being in the one case reduced 
and in the other augmented. Even in the presence of a large excess 
of hydroxides the solutions have a small bleaching effect, which is 
probably due to a small amount of hypochlorous acid being stil! 
present in solution in spite of the opposition of the hydroxide to 
the hydrolysis of the metallic hypochlorite. All the experiments 
point to the conclusion that hypochlorite solutions entirely owe 
their bleaching properties to the free hypochlorous acid present 
in solution. Sometimes there is a secondary reaction between the 
hypochlorous acid and any neutral chloride present, producing 
nascent chlorine of energetic bleaching properties (P., 1912, 28, 
130), but the main action is one of direct oxidation by the hypo- 
_chlorous acid. During the bleaching action chlorides are produced 
by the reduction of the hypochlorites, but the stimulating effect of 
chlorides thus produced on the bleaching action is negligible. 


295. “ Guaiacum resin as a reagent for the detection of oxydases 
and of minute traces of copper.” By William Ringrose Gelston 
Atkins. 


In order to ascertain how far traces of metals might vitiate 
tests for oxydases by guaiacum resin, a series of experiments was 
carried out to determine the limits of sensitiveness of the reaction 
towards certain salts. Adopting the methods usual in water 
analysis, it was found that very minute amounts of copper salts 
or of potassium permanganate may be detected by this test. 
Accordingly it is brought forward as a reaction of utility in water 
analysis. Below are recorded the limits of sensitiveness of the 
reaction, expressed in grams per c.c. Copper as sulphate, 2 x 10-® 
to 2x10-§. Potassium permanganate, 4x10-°. Potassium 
dichromate, 1x 10-7. Iron, as ferrous sulphate, 1 x 10-®, as ferric 
sulphate, 1x 10-°. Lead as acetate, 6x 10-®. Nitric acid, 2 x 10-5. 
Manganese as sulphate, 8x10-4. In each case a few drops of 
hydrogen peroxide were added, as well as a very dilute solution 
of the reagent. Traces of chlorides were also present, and play 
an important part. 


296. ‘The absorption spectra of various derivatives of pyridine, 
piperidine and piperazine in solution and as vapours.” By 
John Edward Purvis. 


The absorption spectra of a number of the derivatives of pyri- 
dine, piperidine, and piperazine, both in solution and in the 
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vaporous condition, have been investigated. The general results 
show that, besides the nature of the molecule, the type, the number, 
and the orientation of the side-chains influence the production of 
the narrow vapour bands; and that, when these bands disappear, 
the remaining bands are generally comparable with the solution 
bands. 


297. “ Derivatives of p-iodoaniline.” 
By Frederick Daniel Chattaway and Alfred Bertie Congtable. 


The ease with which chlorine and bromine substitute arylamines 
has led to a very complete knowledge of the simpler derivatives 
which they form, but comparatively few of the corresponding 
iodine compounds have been prepared on account of the difficulty 
of effecting iodine substitution and the readiness with which the 
iodoanilines decompose. 

The conditions necessary to obtain a good viet of p-iodoacet- 
anilide, and from it to prepare p-iodoaniline, were described. The 
aniline having been obtained in quantity, a number of its simpler 
derivatives have been prepared. 


298. ‘‘ The interaction of tetranitromethane and compounds contain- 
ing centres of residual affinity.” (Preliminary note.) By 
Ernest Magowan Harper and Alexander Killen Macbeth. 


The work was undertaken to investigate the colours developed 
on adding tetranitromethane to various substances. Ostromisslen- 
sky (J. pr. Chem., 1911, [ii], 84, 349) has recorded such effects 
with aromatic amines and also with aliphatic compounds contain- 
ing the ethylenic double linking. Clarke, Macbeth, and Stewart 
(this vol., p. 161) have shown that these are only particular cases 
of a more general phenomenon. Colours have been obtained with 
organic sulphides, iodides, phosphines, amino-compounds, etc. 

The method employed was to photograph tetranitromethane in 
an alcoholic solution of the substance of constant strength. Tetra- 
nitromethane itself gives no colour in dry alcohol. With the 
sulphides a yellow colour is produced on mixing the solutions, but 
the absorption spectrum does not differ greatly from that of tetra- 
nitromethane. The colour deepens on keeping, and after some time 
the spectrum undergoes a great change. A band is developed in 
the region 1/A2800—2900; thus  tetranitromethane with 
¥/10-pentamethylene sulphide after fourteen hours shows a band 
the head of which is at 1/A2850 in the log-thickness 35 of 
/100,000-solution. 

- With compounds containing an ethylenic double bond a similar 


305 


band is obtained ; thus tetranitromethane with WV /10-amylene after 
five days gives a band the head of which is at 1/A 2850 in the 
log-thickness 32 V /100,000-solution. 

Similar bands are obtained with sulphur compounds other than 
the sulphides (ethyl mercaptan, etc.) and with various aliphatic 
amino-compounds, the band development being exceptionally rapid 
in these cases. 

In most cases the penetration of the band increases with time; 
thus: 


Log-thick ness 
Band head. N/100,000. Time. 


N/10-amylene 

N/10-amylene 

N/10-pentamethylene sulphide 
N/10-pentamethylene sulphide 1/a 2850 


It appears that the solvent plays a very important part in the 
action. In light petroleum no band was obtained with tetranitro- 
methane and amylene. The spectrum after five days and after 
fourteen days was the same. 

Further, it would appear that there is in this way a means, not 

only of detecting, but also of comparing, the residual affinities of 
different substances; thus the different sulphides give bands: of 
different penetrations in equal times, for example: 


N/10-pentamethylene head of band log-thickness 28 V/100,000 5 days 
N/10- -propyl ” ” 30 ” 5 ” 


A similar effect holds in the case of other classes of compounds. 

With regard to the nature of the reaction, nitromethane was 
substituted for tetranitromethane with negative results. Investiga- 
tions are being continued with other mononitro-compounds, in 
which the hydrogen atoms are replaced by chlorine and other 
electronegative atoms. Dinitro- and trinitro-compounds are also 
being substituted. The effect of introducing electronegative atoms 
into the molecule containing the centre of residual affinity is also 
being studied. 


299. “The relative activities of certain organic iodo-compounds 
with sodium phenoxide in alcoholic solution. Part III. The 
temperature: coefficients.” By David Segaller. 


The velocity-coefficients of the following alkyl iodides, methyl, 
ethyl, propyl, tsopropyl, butyl, isobutyl, sec.-butyl, tert-butyl, amy], 
isoamyl, sec.-amyl, hexyl, sec.-hexyl, heptyl, sec.-heptyl, octyl, 
sec.-octyl, and cetyl iodides have been measured with sodium 
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phenoxide in alcoholic solution at four different temperatures and 
the temperature-coefficients determined. 

It is found that the results obtained are in good agreement with 
the equation of Arrhenius (Zeitsch. physikal. Chem., 1889, 4, 226). 
The results show that the relative activities of the alkyl iodides 
are approximately independent of the temperature. 


800. “ Resolution of a-anilinostearic acid.” 
By Henry Rondel Le Sueur. 


a-Anilinostearic acid has been resolved into its optically active 
components by crystallisation of its /-menthylamine salt. 

d-a-Anilinostearic acid melts at 129—130°, and has [a]? +34°7° 
in solution in pyridine, and [a]}} + 18°6° in solution in alcohol. The 
levo-acid has also been isolated, and its Pare are the same 
as those of its dextro-isomeride. 


301. “The conversion of d-glucosamine into d-mannose.” (Pre- 
liminary note.) By James Colquhoun Irvine and Alexander 
Hynd 

In previous communications (P., 1912, 28, 54; T., 1912, 101, 

1128), the authors have already described the conversion of 


d-glucosamine into d-glucose. They have now succeeded, by a 
process which on first inspection seems more direct, in transform- 
ing the amino-sugar into d-mannose. 

Methylglucosamine hydrochloride, when gently warmed with 
excess of benzaldehyde, passes gradually into solution when the 
liquid is saturated with dry hydrogen chloride. The product of 
this reaction is benzylidenemethylglucosamine hydrochloride (m. p. 
205° with decomposition ; [a]j —54°4° in methyl alcohol), which 
is formed by condensation of the aldehyde with two hydroxyl 
groups of the sugar, and is thus comparable with the benzylidene- 
methylglucoside described by Alberda van Ekenstein. The com- 
pound is exceedingly unstable towards acids, and, when acted on 
by silver nitrite, loses not only the amino-group, but also the 
benzylidene residue and the glucosidic group. Chitose is thus the 
ultimate product of the reaction. 

In order to avoid this disruption of the molecule, the amino- 
group was removed by the addition of excess of sodium nitrite 
in dilute aqueous solution. In this way the reaction of the system 
was kept continuously alkaline, and, although the glucosidic group 
was eliminated, the hydrolysis of the benzylidene residue was 
avoided, and thus chitose formation was excluded. During the 
reaction, nitrogen was vigorously evolved, and a sparingly soluble 
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product was rapidly precipitated. This proved to be a derivative 
of a reducing sugar, and was characterised as monobenzylidene- 
mannose (m. p. 144—145°; [a]? —22°4° in acetone). As the 
reducing group of the parent aldose is unsubstituted in this com- 
pound, the substance represents a new type of sugar derivative. 
On treatment with very dilute hydrochloric acid, the compound 
was easily hydrolysed, with the formation of d-mannose, which 
was identified by determination of the specific rotation and by 
conversion into crystalline derivatives, such as methylmannoside 
and mannoseanilide. 

The individual steps of the process outlined above appear to 
proceed practically quantitatively, and are summarised below: 

d-Glucosamine —> methylglucosamine hydrochloride —> benzy]- 
idenemethylglucosamine hydrochloride —> benzylidenemannose —> 
d-mannose. 

It was shown that the formation of d-mannose as the final product 
cannot be attributed to the well-known action of alkali in effecting 
the conversion of closely related reducing sugars. Glucosamine 
may thus be converted into either d-glucose or d-mannose, and in 
one of the two processes a change of the nature of a Walden 
inversion must take place. The evidence at present available 
indicates that the change in configuration probably occurs during 
the decomposition of benzylidenemethylglucosamine by nitrous acid, 
and there seems no necessity to modify the claim made in a 
previous paper (/oc. cit.) that glucosamine is a derivative of 
d-glucose. 


302. ‘The mechanism of denitrification” By William Hulme. 


A series of experiments, conducted with a view to investigate 
the mechanism of denitrification, showed that this reduction might 
be divided into two parts: namely, (1) the bacterial reduction, and 
(2) the enzymatic reduction. 

The fermentation of similar media, one with and the other 
without potassium nitrate, under anaerobic conditions, showed the 
gas evolution to consist of nitrogen (98 per cent.) and carbon 
dioxide from the nitrate-containing medium, and of hydrogen 
(70 per cent.) and carbon dioxide from the nitrate-free medium. 
A medium containing only a very small percentage of nitrate 
evolved nitrogen and carbon dioxide as long as nitrate and nitrite 
obtained in the solution, but hydrogen and carbon dioxide appeared 
as soon as these had disappeared ; thus the chemical agent by which 
the organism reduces the nitrate is nascent hydrogen. 

The media were tested for enzyme action by precipitation with 
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alcohol, drying, dissolving in water, and Chamberland-filtration, 
measured quantities of this solution being added to small quantities 
of a sterilised 1 per cent. solution of potassium nitrate, and the 
nitrite produced being measured. The results showed a consider- 
able reduction with the “ product” obtained from the nitrate-con- 
taining flasks, whilst that obtained from the nitrate-free flasks was 
devoid of this reducing power. 

These results were confirmed by a second series of experiments, 
in which the fermentation took place aerobically. The enzyme 
solutions in all cases were not affected by boiling. 

The mechanism of denitrification may be, therefore, represented 
as follows: 

(1) C... +H,0 + organism =CO,+ H,+ 
or CH,... +O, + organism = CO, + Hy + 
where C represents the carbon of the nutrient substance. 
(2) KNO,+ E=KNO, + EO 
(Enzyme). 

EO+2H=E+H,0 

2KNO, + 5H + 2CO, = 2K HCO, + 4H,0 + Ng, 
thus accounting for the large percentage of nitrogen in the gases 
evolved from the nitrogen-containing flasks. 


303. “The catalytic activity of acids. Evaluation of the activities 
of the hydrogen ion and the undissociated acid." By Harry 
Medforth Dawson and Frank Powis. 


The catalytic activity of a series of acids has been examined by 
measurements of the velocity with which acetone passes from the 
ketonic to the enolic form in aqueous solutions of determinate 
acid concentration. The results obtained are entirely at variance 
with the theory that the catalysing activity of an acid is deter- 
mined by its hydrogen-ion concentration, for the ratio of the 
reaction-velocity to the ionic concentration varies to a large extent 
when the concentration of the acid is changed. The observations 
are, however, in good agreement with the view that both the non- 
ionised and ionised forms of the acid take part in the acceleration 
of the reaction, the actual catalytic effect being additively composed 
of the effects due to the two components. 

The activity of the non-ionised acid diminishes rapidly as its 
tendency to ionise decreases ; this is clearly shown by the following 
numbers, which express the activities in terms of that of the 
hydrogen ion: hydrochloric, 1°77; dichloroacetic, 0°50; aB-di- 
bromopropionic, 0°152; chloroacetic, 0°056; acetic, 0°0034. As yet 
it does not seem possible to say whether these ratios are indepen- 
dent of the nature of the catalysed reaction. 
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304. “The configuration of the doubly-linked nitrogen atom. 
Optically active salts of the semicarbazone and benzoylphenyl- 
hydrazone of cycluhexanone-4-carboxylic acid.” By William 
Hobson Mills and Alice Mary Bain. 


The method which the authors used in order to investigate the 
configuration of tervalent nitrogen in the oximino-group (T., 1910, 
97, 1866) has been further employed for the examination of the 
configuration of the doubly-linked nitrogen in the hydrazone group, 
:N-NR,R,. cycloHexanone-4-carborylic acid benzoyl phenylhydr- 
azone has been obtained in an optically active form by crystallisa- 
tion of its quinine salt from dilute methyl alcohol. The sodium 
salt obtained by treating the quinine salt with sodium hydroxide 
was strongly dextrorotatory, having [M],, 238°6°. 

Dextrorotatory salts of cyclohexanone-4-carboxylic acid semi- 
carbazone (W. H. Perkin, T., 1904, 85, 427) were obtained similarly 
with the aid of morphine, the molecular rotations observed varying 
from [M],, 37°8° to 27°9° in different preparations. 

The active salts of both compounds showed marked autoracemisa- 
tion on keeping, the loss of activity being much more rapid in the 
case of the semicarbazone than in that of the benzoylphenylhydr- 
azone. The autoracemisation was checked by the addition of 
alkali hydroxides, sodium and potassium hydroxides being much 
more effective than ammonia. On acidification the activity in both 
cases instantly disappeared. These results can only be satisfac- 
torily explained by regarding the molecular asymmetry of these 
compounds as being of the centro-asymmetric type, and due to the 
fact that when the carbonyl oxygen of the symmetrical keto-acid is 
replaced by the hydrazone residue, ‘N-NR,R., the -NR,R, group 
takes up a position outside the original plane of symmetry of the 
keto-acid. Accordingly, in these hydrazones, the three valencies of 
the doubly-linked nitrogen atom do not lie in one plane, but are 
directed along the three edges of a trihedral angle. 
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Cahen, Ldward, and Wootton, William Ord. The mineralogy of 
the rarer metals. A handbook for prospectors. London 1912. pp. 
xxviiit+211. 68. net. (Reed. 11/11/13.) From the Authors. 

Royal Society of London. The celebration of the two hundred and 
fiftieth anniversary, July 15-19, 1912. London 1913. pp. iv+128. 
( Reference.) From the Royal Society. 
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Milano 1914. pp. 432. ill. L. 25. (Reed. 1/11/13.) 

From the Publisher : Ulrico Hoepli. 

Thorpe, Sir Hdward. A dictionary of applied chemistry. Revised 
and enlarged edition. Vol. V. London 1913. pp. viii+830. ill. 
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From the Publishers : Messrs. Longmans, Green and Co. 
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Beringer, Cornelius, and Beringer, John J. A text-book of assaying, 
for the use of those connected with mines. 13th edition. London 
1913. pp. xvi+459. ill, 108. 6d. net. (Reed. 20/11/13.) 

Butler, D. B. Portland cement, its manufacture, testing, and 
use. 3rd edition. London 1913. pp. x+458. ill. 16s. net. 
(Reed. 20/11/13.) 

Kempf, Richard. Tabelle der wichtigsten organischen Verbindungen 
geordnet nach Schmelzpunkten. Braunschweig 1913. pp. xi+135. 
M. 9.—. (Reed. 20/11/13.) 

Kremann, 2. The application of physicochemical theory to technical 
processes and manufacturing methods. Translated by Harold £. Potts 
and edited by Albert Mond. London 1913. pp. xv+212. ill. 8s. 6d. 
net. (Reed. 20/11/13.) 

Lewkowitsch, Julius. Chemical technology and analysis of oils, 
fats, and waxes. 5th edition, entirely rewritten and enlarged. Vol. I. 
London 1913. pp. xxiii+668. ill. 258. net. (Recd. 20/11/13.) 

Mellor, Joseph William. A treatise on quantitative inorganic 
analysis. With special reference to the analysis of clays, silicates, and 
related minerals. Being Vol. I of a Treatise on tho ceramic industries. 
London 1913. pp. xxxi+778. ill. 30s. net. (Reed. 20/11/13.) 

Mitchell, €. Ainsworth. Mineral and aerated waters. London 
1913. pp. xiii+227. ill. 8s. 6d. net. (Reed. 20/11/13.) 

Werner, Alfred. Neuere Anschauungen auf dem Gebiete der 
anorganischen Chemie. 3rd edition. Braunschweig 1913. pp.xx+419. 
M. 11—. (Reed. 20/11/13.) 

Willstatter, Richard, and Stoll, Arthur. Untersuchungen iiber 
Chlorophyll, Methoden und Ergebnisse. Berlin 1913. pp. viii+ 424. 
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At the next Ordinary Scientific Meeting on Thursday, December 
4th, 1913, at 830 p.m., there will be a ballot for the election of 
Fellows, and the following papers will be communicated : 


“ Action of sulphuric acid on copper.”” By the late J. T. Cundall. 
(To be communicated by Sir William Ramsay.) 

“ Reactions which occur when glycerol and oxalic acid are heated 
together whereby formic acid and allyl alcohol are produced.’ By 
F. D. Chattaway. 

“The rotatory dispersive power of organic compounds. Part V. 
A comparison of the optical and magnetic rotatory dispersions in 
some optically-active liquids.” By T. M. Lowry, R. H. Pickard, 
and J. Kenyon. 

“Organic derivatives of silicon. Part XX. Some condensation 
product of dibenzylsilicanedio!.” By R. Robison and F. 8. Kipping. 

“Relation between chemical constitution and depth of colour of 
dyes.” By E. R. Watson. 

“ Dyes derived from quercetin.” By E. R. Watson and K. B. Sen. 

“An improved form of apparatus, based on the Landsberger- 
Sakurai process, for the determination of molecular — ” By 
W. E. 8. Turner and C. T. Pollard. 

“The rotation of optically active derivatives of succinic acid in 
aqueous solutions of inorganic salts. Part I.” By G. W. Clough. 
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CERTIFICATES OF CANDIDATES FOR ELECTION 
AT THE NEXT BALLOT. 


N.B.—The names of those who sign from “General Knowledge” 
are printed in italics. 


The following Candidates have been proposed for election. A ballot 
will be held on Thursday, December 4th, 1913. 


Advani, Parmanand Mewaram, 
Karachi, India. 

Lecturer in Chemistry and Physics, Dayaram Jethmal Sind College, 
Karachi, India. I have taken the M.A. and B.Sc. degrees of the 
Bombay University, and have been a lecturer in Chemistry and Physics 
at the D. J. Sind College since 1909. I was studying at the Indian 


Institute of Science for one term last year in the General Chemistry 
department, and mean to work there from time to time under the 
guidance of Dr. Travers and others. 
Morris W. Travers. H. E. Watson. 
Norman Rudolf. J. J, Sudborough. 
Francis L. Usher, 


Askew, Richard Watson, B.A. 
“ Brierley,” Chelmsford Road, Durban. 

At present, I am in the employ of Kynoch, Limited, Umbogintwini, 
Durban. Within a period of three months from the present time, I 
will have completed a special practical training in the Chemical and 
Explosive Works. During this experience, I researched on Nitre-cake 
with a view to its practical uses. Previous to this training, I 
graduated at the Cape of Good Hope University in Pure Mathematics, 
Applied Mathematics, and Chemistry. The examination was both 
theoretical and practical. The Inter. B.A. included Physics. The 
other subjects ranged on the Mathematical and “ Arts” side. 

W. E. Martin. A. T. Cocking. 

H. H. Dodds. A, B. Tonkin. 

B, M. Narbeth. J. S. Jamieson. 
A. M. Neilson. 


312 
a 
E 
E 


313 


Badami, Sankar Rao B., 
Badami House, Hulsurpet, Bangalore. 
Research Student in the Indian Institute of Science, Bangalore, 
India. Master of Arts in Chemistry of the University of Madras. 
M. W. Travers. J. J. Sudborough. 
H. V. Krishnayya. H. E. Watson. 
A. K. Yegna Narayan. D. D. Kanga. 


Bailey, Alan Milsom, 
Lanhill, Chippenham, Wilts. 

Analytical Chemist. Associate of the Institute of Chemistry. Late 
of the Government Laboratory, London, and of the Govt. Analyst's 
Office, Singapore. 

James C. Philip. H. Vincent A. Briscoe. 
M. O. Forster. F. P. Dunn. 
G. T. Morgan. 


Bate, Stanley Charles, 
50, Alexandra Road, Upper Norwood, London, 8.E. 

Chemist in the Inspection Dept., Woolwich Arsenal. Bachelor of 
Science, London (lst Hons. in Chemistry). Associate of the Institute 
of Chemistry. 

Oliver Trigger. F, P. Dunn. 
A. Vincent Elsden. James C. Philip. 
H. F. Harwood. 


Bateman, Alan Hamilton, 
12, Chadwick Road, Leytonstone, Essex. 

Scientific and Technical Chemist, and Student of the Institute of 
Chemistry. Two and a-half years’ study, and afterwards (for a short 
period) Assistantship, in consulting and technical research laboratory ; 
has matriculated, London University, and desires to have access to the 
latest scientific literature, inclnding the Chemical Society’s T'rans- 
actions and Proceedings ; also wishes to attend the Society’s meetings, 
and make use of the library. 

Edward Bevan. A, Chaston Chapman. 
C. F. Cross. Otto Hehner. 
Charles E. Cassal. J. Kear Colwell. 


Berlein, Charles Maurice, 
Cross Oak, Berkhamsted, , 
Research Chemist. Honours in Chemistry at Oxford (B.A.). 
Eighteen months in Berlin under Emil Fischer. At present, Research 
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Chemist to “ New Oil Refining Process, Ltd.” Wish to make use of 
Society’s library and to attend meetings. 
Allan F. Walden. N. V. Sidgwick. 
Bertram Lambert. E. Lawson Lomax. 
W. B. Shaw. W. H. Perkin. 
Vivian B. Lewes. 


Bicknell, Arthur, B.Sc., 
Balliol College, Oxford. 
Research Student. Manchester University, B.Sc. Hons. 
Harold B. Dixon. Norman Smith. 
Arthur Lapworth. H. F. Coward. 
W. H. Perkin. 


Blaxter, Augustus Pearce Llewellyn, 
“Chidham,” Potters Bar, Middlesex. 
Chemical Engineer. B.A. (Cantab. 1913). Natural Science Tripos, 
Part I., 2nd class in Chemistry. 
R. H. Adie. F. E, E. Lamplough. 
William Ramsay. Geo. Chaloner. 
Charles T. Heycock. T. W. Firth Clark. 


Bose, Adhor Krishna, 


90, Musjeed Baree Street, Calcutta. 

Assistant Chemist, Indian Tea Association. Formerly an assistant 
in the laboratory attached to the Industrial Section of Indian Museum 
under the Economic Botanist of the Botanical Survey Dept., Govera- 
ment of India, and subsequently under the Imperial Agricultural 
Chemist at Pusa Reseirch Institute. At present, assistant to the 
Chief Scientific Officer, Indian Tea Association, Indian Museum. 

David Hooper. Jatindranath Sen. 
P. H. Carpenter. Dhirendranath Mitra. 
Tin Kari Ghose. 
Bramley, Arthur, 
19, Cambridge Road, Barnes, London, 8. W. 

Research Chemist. B.Sc. (London), Honours in Chemistry; A.R.C.S 
in Chemistry; A.LC. Joint author of a paper, “The Reaction 
between Ferric Salts and Thiocyanates,” J.C.S., 1913. 

James C. Philip. H. Brereton Biker. 
B. Mouat Jones. P. W. Robertson. 
H. Vincent A. Briscoe. 


Brearley, Arthur Joseph, 
13, Victoria Terrace, Exeter. 
Senior Science Master, Exeter School, Exeter. B.A. (Cantab.); 
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Nat. Se. Tripos, Part I., First Class ; Nat. Sc. Tripos, Part II., Second 
Class. Science Master, Exeter School. 
W. J. Pope. Charles T. Heycock. 
W. J. Sell. F. W. Dootson. 
W. H. Mills. 


Butler, George Bernard, 
10, Malvern Street, Elswick Road, Newcastle-on-Tyne. 
Analytical Chemist. 1907: Passed Durham and London Matricu- 

lation Examinations. 1907-8, 1908-9: Student (Newcastle Corpora- 
tion Exhibition Scholar) at Armstrong College, Newcastle-on-Tyne. 
1908: Passed Durham Intermediate Science Examination. 1909-10, 
1910-11: Student (private) under J. W. Patterson, F.C.S., and 
G. Palmer, B.Sc., F.C.S., at the West Hartlepool Technical College. 
1913: Chief Steel Laboratory Chemist at Messrs. Palmer’s Ship- 
building and Iron Co., Ltd., Jarrow-on-Tyne. 

P. Phillips Bedson. J. A. Smythe. 

F. C. Garrett. J. W. Patterson. 

Aq. Forster. Gilbert Palmer. 

J. H. Paterson. 


Campbell, Bertram, 
Beechover, Manor Avenue, Grimsby. 

Research Student in the Dept. of Inorganic Chemistry at the 
Imperial College of Science and Technology. B.Sc. (Hons. Chem.), 
London. A.I.C. 

H. Brereton Baker. C. E. Sladden. 
F, P. Dunn. A. T. King. 
P. W. Robertson. 


Campbell, Norman Phillips, 
Trinity College, Kandy, Ceylon. 

Educational Missionary. Sometime Bracken burg Scholar in Natural 
Science, Balliol College, Oxford. 1st Class Honours (Chemistry) 
Schol. Nat. Sci. Joint author with H. B. Hartley of “The Solubility 
of Iodine in Water” and “ The Preparation of Pure Water,” published 
in the Journal of the Chemical Society. 

H. Brereton Baker. P. W. Robertson. 
B. Mouat Jones. H. B. Hartley. 
D. H. Nagel. 


Carter, Frederick George, 
Amritsar, Punjab, India. 
Manager, Amritsar Distillery (for the auinamans of India). Ist 
Class Honours Grade, Brewing, City and Guilds, 1891; 3 years Assist- 


ant to the Director, Central Excise Laboratory, Kasauli Government of 
India. Publication: “The Possibilities of Sugar Manufacture in the 
Punjab,” with special analyses of the various kinds of sugar-canes 
grown in the Punjab. 
E. Grant Hooper. Francis J, H. Tate. 
J. Connah. Thos. J. Cheater. 
J. Holmes. 


Chowdry, Santi Pada, 
Umaria, C.I. 

Asst. Chemist. (Worked in Mr. D. Hooper’s Laboratory in the 
Indian Museum, Calcutta, under him for two years.) Asst. Chemist, 
Economic Research Laboratory, Rewa State Industries, Umaria, O.I. 

David Hooper. Jatindranath Sen. 
W. A. Freymuth. Haradhan Ray. 
Surendra Nath De. 


Clark, Francis William, 
35, Wilmington Square, London, W.C. 

Chemist. Assistant chemist to the City of London Electric Lighting 
Co., Ltd., since 1906. Student at Northern Polytechnic and Sir John 
Cass Technical Institute, 1907 to 1911. Have Board of Education 
Certificates up to Stage III. Inorg. and Organic Chemistry, and have 


passed London Matriculation. 
Chas. G. Cutbush. H. Burrows. 
Charles A. Keane. George Senter. 
Francis Morrell. 


Coleman, Herbert Stoddard, 
14, Dunsford Road, Bearwood Road, Smethwick. 
Electrochemical Engineer and Traveller. Several years’ experience 

in Manufacturing and Analytical Chemistry as Works Chemist, and 
finally as “General Works Manager,” of Chemical Works. Also 
Supervising Chemist and Electrician, and at present acting as Technical 
Electrochemical Engineer. Honours in Chemistry and Metallurgy. 
Honours in Electrometallurgy, C.G.L. Institute. Registered Teacher 
in Electrometallurgy, ©.G.L. Institute. Member of the Faraday 
Society. 

Arthur Adams. Samuel Field. 

Jno. W. Alcock. A. R. Gower. 

H. Shorthouse. 


Drakeley, Thomas James, 
36, Mitchell Street, Newtown, Wigan. 
Lecturer in Chemistry. Lecturer in Chemistry at the Wigan and 
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District Mining and Technical College. Two years course at University 
College, London, under Sir William Ramsay and Prof. J. N. Collie ; 
Ist. class B.Sc. (London) 1911, conferred 1912. 

E. B. Naylor. William Ramsay. 

J. Norman Collie. | Frank E. Weston. 

Samuel Smiles, Leslie Chas. W. Jenkins. 


Eldin, Mohamed Shams, 
University of Manchester. 

Research Student in Chemistry. Lecturer in Chemistry (designate) 
in The Medical School, Cairo. B.Sc. Manch. University in Chemistry 
and Physics, 1912. Engaged in research in Organic Chemistry. 

Harold B. Dixon, E. Hope. 
Ch. Weizmann. A. Lapworth. 
W. H. Perkin. 
Faller, Cyril Duncan, 
62, Hill Street, Totterdown, Bristol. 

Analytical Chemist. Obtained elementary chemical knowledge 
and certificates at Merrywood Higher GradeSchool. Demonstrator in 
Chemistry and Metallurgy, Merchant Venturers’ Technical College, 
Bristol, for five years. Technical Chemist in large Oil and Colour 
works for five years. Student, Institute of Chemistry. Undergraduate, 
Bristol University. Now appointed Works Manager. 

J. Wertheimer. F, W. Rixon. 
Francis E. Needs. Francis Francis. 
M. W. Jones. James W. McBain. 


Gair, Charles John Dickenson, 
39, Cranston Road, Forest Hill, London, 8.E. 

Analytical Chemist. Studied Chemistry under Professor Meldola at 
Finsbury Technical College. Analyst to South Metro. Gas Co. for 10 
years, Communicated two papers to the Society of Chemical Industry 
on Improved Methods of Estimating Naphthalene in Coal Gas. 

Raphael Meldola. B. H. Buttle. 
Arthur J. Hale. W. W. O. Beveridge. 
E. V. Evans. 
Gibson, Stanton, 
28, Lordship Park, London, N. 

Works Chemist to a firm engaged in manufacturing Celluloid 
substitutes, etc., from Casein. Studied 4 years as an Internal Student 
of London University : obtained 1st class Honours in Chemistry in 
Final B.Sc. examination. 

W. H. Mills. John Spiller. 
A, G. Dix, F. P. Dunn. 
C. Sladden. 
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Hargreaves, Ricbard, 
Chatburn, Clitheroe, Lancs. 
Teacher. Science Graduate, Cambridge. Anxious to keep in touch 
with recent work in Chemistry. 
Arthur J. Berry. H. J. H. Fenton. 
_F. E. E. Lamplough. J. G. M. Dunlop. 
8. I. Levy. F. H. Neville. 


Hay, Alexander Houghton, 
Essex Wharf, Narrow Street, Limehouse, E. 
' Chemist to Messrs. E. J. Hay & Co., Caramel Manufacturers, Lime- 
house, E. Educated at West Cliff College, Ramsgate, and at The 
City and Guilds Technical Institute under Professor Meldola. 

R. Meldola. B. H. Buttle. 

A. J. Hale. Arthur R. Ling. 
Leonard Temple Thorne. 


Hebden, George Alfred, 
78, Norborough Road, Tinsley, Sheffield. 

Analytical Chemist. Studied Chemistry at the Leeds Institute of 
Science for seven years. Ten years Assistant Chemist with Messrs. 
Brotherton & Co., Ltd., Leeds; at present Analytical Chemist with 
Messrs. Sheffield Chemical Co., Ltd., Rotherham. 

Philip B. Nicholson. Rowland H. Ellis. 
James H. Kershaw. R. W. Varley. 
Francis R. Penn. 


Hodges, Richard Pendarves, 
42, Olive Road, Cricklewood. 

Analytical Chemist. For three years articled to Leo Taylor, F.I.C., 
of 31, Moorgate Street, E.C., Public Analyst for the Boro’ of Hackney. 
At present Assistant Chemist at Messrs. Johnson and Son, Paul Street, 
Finsbury, E.C. 

B. C. Smith. William Piog. 
H. B. Maynard. W. M. Seaber. 
Percy Edgerton. 


Hollely, William Francis, 
67, Ross Road, Wallington, Surrey. 

Research Assistant to Professor Meldola. Joint Author with the 
Professor of the following papers which have appeared in the “ Trans- 
actions of the Chemical Society.”—1912, Vol. 101: “ Quinone- 
ammonium derivatives. Part I. The Methylation products of Picramic 
and Isopicramic acids.” 1913, Vol. 103: “Part II. Nitro-haloid, Di- 
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haloid and Azo-compounds.” An Associate of The Institute of 
Chemistry. 
Raphael Meldola. A. J. Hale. 
B. H. Buttle. L. Melville Clark. 
Reginald F. Easton. 


Huxtable, Charles, ~ 
“ Devonia,”” Menlove Avenue, Liverpool. 

Works Chemist and Analyst. Pharmaceutical Chemist with 20 
years experience in Manufacturing and Analytical Chemistry. Desire 
to become a Member in order to keep in closer touch with Chemical 
Science and Progress. 

W. A. H. Naylor. H. Humphreys Jones. 
John Taylor. Thos. Tyrer. 
Francis Ransom. 
Hynd, Alexander, 
196, Baldridgeburn, Dunfermline, N.B. 

Research Chemist; Assistant to Professor Crowther, of the Agri- 
cultural Chemistry Department, University of Leeds. Since graduat- 
ing M.A., B.Sc., in Oct., 1908, I, as Carnegie Scholar and Fellow, have 
been continuously engaged during the past five years in Chemical 
Research Work. The results of these investigations have been 
' published in collaboration with Prof. Irvine in the “ Transactions of 
the Chemical Society” and elsewhere. See Trans., 1909, 95, 1220; 
1911, 99, 161 and 250; 1912, 101, 1128; 1913, 103, 41. Proc., 
1912, 28, 54; and “ Brit. Assoc. Reports,” Dundee, 1912. 

J. CO. Irvine. Thomas Purdie. 
W. N. Haworth. J. L. A. Macdonald. 
William S. Denham. 


Johnson, William, 
“ Walton,” Stoneygate Avenue, Leicester. 

Chemist to Messrs. Hawley & Johnson, Dyers, Leicester. Studied 
four years at Leeds University, specialising for two years in Colour 
Chemistry and Dyeing, and taking the B.Sc. degree in this subject 
with Ist Class Honours at end of third year. Leblanc medallist. 
Fourth year spent in research on Constitution of Aniline Black (work 
about to be published). 

A. G. Green. Arthur Smithells. 
J. B. Cohen. A. G, Perkin. 
Henry R. Procter. 


Jones, Harold Bramfield, 
Broadway House, Northolme Road, Highbury, London, N. 


Correspondence Tutor in Chemistry. Four years study in Chemistry 


at London University (Internal Student) ; Candidate for B.Sc. (Hons. 
Chemistry) in October, 1913; 2 years as a corresponding Tutor in 
Chemistry. 

W. H. Mills. C. R. Wilkins. 

John Spiller. Alex, McKenzie. 

H. Wingate. Alex. C. Cumming. 


Khan, Gholam Rasual, 
Lyallpur, Punjab, India. 
Student. (1) BSc. (Durham). (2) Barrister. (3) Wish to con- 
tinue studies of Chemistry in connection with Indian Agriculture. 
S. Hoare Collins. J. A. Smythe. 
P. Phillips Bedson. F. C. Garrett. 
Herbert Blair. 


Leivesley, Sidney Oliver, 
c/o W. Leivesley, Esq., Chillagoe, Nth. Queensland, Australia. 
Analyst and Assayer. Assistant to Leo Taylor, F.I.C., Public 
Analyst for Hackney. 
B. C. Smith. W. M. Seaber. 
Percy Edgerton. E. G. Streimer. 


F. H. Streatfeild. 


Lewis, William John, 
10, Lightoaks Road, Pendleton, Manchester. 

Analytical Chemist. I received my training in Chemistry at the 
Royal Technical Institute, Salford, 1903-1907. I am at present 
Chief Assistant in the Central Laboratory of the British Cotton and 
Wool Dyers Assocn., Ltd. 

C. Rawson. J. R. Appleyard. 
Ad. Liebmann. B. Prentice. 
E. Clark. 


Lycett, Percival James, 
Castle Hill, Wolverley, Kidderminster. 

Works Chemist. Four years’ training at Birmingham University 
in Chemistry, Bacteriology, and Metallurgy. Experience as Analytical 
Chemist in the General Laboratories of Messrs. Chance and Hunt’s, of 
Oldbury, and later as Works and Analytical Chemist to the County 
Chemical Co. of Birmingham. 

Arthur E, Crutchley. H. J. Aubrey. 
_ HI. 8. Shorthouse. T. Vaughan Hughes. 
Harry Silvester 
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Marchant, Frank Clifford, 3 
St. Kilda’s, Manor Road, Forest Hill, S.E. 

Scientific and Technical Chemist and now reading for the qualification 
of A.IL.C. About two and a-quarter years as student-assistant, and 
afterwards as assistant, in consulting and technical research laboratory. 
Wishes to extend his reading by the privilege of access to the 
Chemical Society’s library ; to be well in touch with current chemical 
literature ; and to be able frequently to attend the meetings of the 
Society. 

Charles E. Cassal. A. H. M. Muter. 
J. Kear Colwell. Cecil H. Cribb. 
Cyril Dickinson. P. A. Ellis Richards. 


Naik, Kunerji Gosai, 
Berhampore, Dist. Murshidabad, Bengal, India. 

Senior Professor of Chemistry, Krishnath College, Berhampore, 
Dist. Murshidabad, Bengal, India. M.A., B.Sc. (Bombay University). 
Senior Prof. of Chemistry in one of the First Grade Colleges of the 
Calcutta University ; one of the Board of Examiners at the Inter. Arts 
and Science Exam. in Chemistry of the Calcutta University. 


T. K. Gajjar. M. J. Gajjar. 
A. R. Normand. Kapibram H. Vakil. 
G. R. Rele. 


Nichols, John Allen, 
Stanley Mount, New Mills, Stockport. 

Head Master, New Mills County: Secondary School. Twenty-five 
years teacher of Chemistry at the New Mills Science and Technical 
School, and lecturer on the Chemistry of Bleaching, Dyeing and the 
products of coal tar. At present teaches Chemistry in the 
Secondary School and is Organising Master nnder the County Council 
of the Evening Classes in Chemistry and Technology for the district. 


8. Bradbury. Norman Smith. 
Fred. R. Grundey. £. C. Edgar. 
Fred 8. Watson. Ch. Weizmann. 
Thomas B. Hallowell. A. Lapworth 
Harold B. Dixon: W. Gordon Carey. 


Pattison, John Thomas, 
72, Bath Road, Southsea, Hants. 

Analyst. Student at Rutherford College, Newcastle-on-Tyne. Chief 

Analyst to the Aluminium Corporation, Ltd., Wallsend-on-Tyne, At 


present Assistant Analyst, Admiralty Chemist’s Department, H.M. 
Dockyard, Portsmouth. 
Arnold Philip. F. W. F. Arnaud. 
Frank Wade. M. O. Forster. 
James C. Philip. 


Powell, Wilfrid Roberts, 
14, Marlborough Road, Richmond, Surrey. 

Student. B.A. (London), Chemistry taken in Matriculation, Inter. 
mediate, and Final, at King’s College, London. Assistant Analyst to 
The British Drug Houses, Limited, for 3} years. 

Charles Alex. Hill. Henry L, Smith. 
J. Adam Watson. Herbert Jackson. 
W. L. Howie. James D. Kettle. 

Geo. Bult Francis. W. A. H. Naylor. 
Patrick H. Kirkaldy. John M.Thomson. 


Pracy, Henry Edward Findlater, 
25, Grosvenor Park, Camberwell, S.E. 
Scholar of Christ’s College, Cambridge. I am going up to Cambridge 
fora course of Natural Science in October, and while I am there I 
intend to specialise in Chemical Research, and for this reason I desire to 


become a Fellow of the Society. 
Chas. E. Browne. Henry E. Armstrong. 
E. W. L. Foxell. C. 8. Mummery. 
J. Vargas Eyre. 


Rolfe, Benedict Hugh, M.A.(Oxon.), 
Wheatley, near Oxford. 

Consulting Engineer Chemist. Education : Magdalen College School 
and Merton College, Oxon. M.A. Oxon. Originally in Medical 
School, Oxford University, but left in 1896 to undertake study and 
research in Industrial Chemistry and Physics. In professional practice 
as Consulting Engineer Chemist since 1900, principally in connection 
with Uranium, Vanadium, and treatment of Radioactive Minerals. 

John S. MacArthur. James F. Readman. 
Allan F, Walden. W. W. Fisher. 
John Watts. 


Stott, Philip Howard, 
Tottington Road, Harwood, Bolton, Lanes. 
Analytical Chemist. Works Chemist, Messrs. Jno. Summers 
and Sons, Stalybridge, Cheshire. Associate of the Manchester 
Municipal School of Technology. Holding the Certificate of the 


Victoria University of Manchester in Technical Science and Chemical 
Technology. 
E. Knecht. E. L. Rhead. 
H. F. Coward. F. 8. Sinnatt. 
8. J. Peachey. 


Stuart, John McArthur, 
Balliol College, Oxford. 
Student of Chemistry. Studied chemistry for two years at Edin- 
burgh University, and for two years at Oxford. 
D. H. Nagel. H. B. Hartley. 
T. S. Moore. M. P. Applebey. 


N. V. Sidgwick. 


Sutcliffe, John Algernon Lacy, 
44, Broad Street, Birmingham. 

Analytical Chemist. Associate of the Institute of Chemistry. 
Assistant Analyst to the City of Birmingham. Studied at the 
University of Leeds. Formerly Assistant to Dr. Harry Ingle, D.Sc., 
Arthur Smithells. W. Lowson. 
J.B.Cohen. W. H. Perkins. 

G. D. Elsdon. 


Tayler, Harold Frank, 
105, Barrow Road, Streatham, London, S. W. 

Schoolmaster. Matriculated 1909. Studied Chemistry and Allied 
Sciences at University College, London, 1908-1910, and at King’s 
College, London, 1910-12. Anxious to keep myself acquainted with 
current chemical research 

John M. Thomson. William Ramsay. 
Patrick H. Kirkaldy. F. Ion Richardson. 
Howard V. Potter. 
Tennant, Robert, 
4, Park Terrace, Queen’s Park, Glasgow. 

Chemical Engineer and Analytical Chemist. Studied Chemistry at 
Royal Technica! College, Glasgow. For 24 years assistant to Douglas 
A. MacCallum, Esq., Analytical and Consulting Chemist, Glasgow. 
Assistant Chemist with Nobel’s Explosives Co., Ardeer, for about 
1 year. Manager of the Producer Gas Department of Messrs. Brand’s 
Pure Spelter Co., Irvine, and supervised much experimental work in 
this capacity. Member Society of Chemical Industry. 

Douglas A. MacCallum. F. J. Wilson. 
J. C. Butterfield. F. W. Harris. 
William Fowler. A. D. Gardiner. 


Walker, Henry, 
10, Melrose Terrace, West Kensington Park, W. 

Mechanical Engineer; Specialist in Cement Making Machinery ; 
Fertiliser and Sulphuric Acid Plants. Designer of Installations for 
the Manufacture of Superphosphate Manures, and Specialist in the 
manufacture of Sulphuric Acid on the latest Continental systems. 

H. E. Macadam. J. Bruce Miller. 
Robert Stephenson, jun. Herbert R. Neech. 


John 8, Rigby. 
Wood, Henry, 
The Limes, 62, Culverden Road, Balham, 8. W. 
Studied Chemistry at Birkbeck College under Dr. J. E. Mackenzie 

and Dr. Alex. McKenzie, and now engaged in research. 

Alex. McKenzie. G. W. Clough. 

Fred Barrow. Geoffrey Martin. 

Gerald H. Martin. 


The following Certificate has been authorised by the Council for 
presentation to ballot under Bye-law I. (3) : 


Welch, Bertie Mandel, 
Sydney. 

Analyst and Assayer. Learned Chemistry in Alexander Orr’s 
laboratory and Sydney Technical College, and passed S.T.C. Exams. 
Was Chief Chemist to the Lloyd Copper Co., N.S. Wales for five 
years, and Chemist with the Sulphide Corporation for three years. 
Experimented and reported on Oil Separation Process of Lloyd Copper 
Ores. Am Member of Society of Chemical Industry, and for six 
years have been partner of Alexander Orr as Public Analyst. 

Alexander Orr. Francis L. Watt. 
Andrew J. Dixon. T. U. Walton 
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INTERNATIONAL ASSOCIATION 
OF CHEMICAL SOCIETIES 


EXTRACT 
FROM THE MINUTES OF THE 
THIRD SESSION OF THE COUNCIL 
HELD IN THE 
INSTITUT SOLVAY (PHYSIOLOGIE), PARC LEOPOLD, 
BRUSSELS 
September 19th-23rd, 1913 


The flowing, is a complete list of the members of the Council of the International 


Association of Chemical Societies arranged in alphabetical order of the names, in the 
French language, of the countries they represent. 


Deutsche Chemische Gesellschaft. 


P. Jacosson, Sigismundstrasse 4, Berlin W., 10. 
W. OstwaLD, Gross-Bothen, Kgr., Sachsen. 
OQ. N. Wirt, Ebereschenallee 10, Westend, Berlin. 


The Chemical Society (London). 
A. W. Cross.ey, 10, Crediton Road, West Hampstead, London, N.W. 
P. F. FRANKLAND, The University, Edgbaston, Birmingham. 
Witt1am Ramsay, 19, Chester Terrace, Regent’s Park, London, N.W. 
Verein Oesterreichischer Chemiker. 
G. GOLDSCHMIEDT, Wihringerstr. 10, Wien IX. 


L. MarcuiewskI, Die Universitat, Krakau. 
R. WeascueEiper, Wahringerstr. 10, Wien IX. 
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Société Chimique de Belgique. 


L. Crise, I’Ecole Militaire, Rue Hobéma, Bruxelles. 
H. Van Laer, 83, Rue Berckmans, Bruxelles. 
J. WauteErs, 83, Rue Souveraine, Bruxelles. 


Kemisk Forening, Kjébenhavn. 


E. Ostervoldgade 5, Kjébenhavn. 
N. Byerrvum, Ostervoldgade 5, Kjébenhavyn. 
J. PETERSEN, Sélvgade 83, Kjébenhavn. 


Sociedad Espaiiola di Fisica y Quimica. 
J. Casares, Git, l'Université de Madrid, Madrid. 
E. Hauser, Ecole des Mines, Madrid. 
J. R. Moureto, Calle del Piamonte 14, Madrid. 


American Chemical Society. 
Moopy, 330, Convent Avenue, New York City, U.S.A. 


H. R. 
W. A. Noygs, The University, Urbana, Ill., U.S.A. 
J. D. Pennock, Solvay Process Co., Syracuse, N.Y., U.S.A. 


Société Chimique de France. 


A. Béwat, 4, Avenue de l’Observatoire, Paris. 
A. 10, Rue Vauquelin, Paris. 
M. Hanrior, 11, Quai Conti, Paris. 


Nederlandsche Chemische Vereeniging. 


E. J. CoHEN, Van’t Hoff Laboratorium, Utrecht. 
A. F. Ho“ieman, Oosterpark 59, Amsterdam. 
S. Hoocewerrr, Kleinhuize, Wassenaar. 


Societa Chimica Italiana, 
A. MEnozzi, R. Scuola Superiore di Agraria, Via Marsala 8, Milano. 
A. OGLIALorRO, Istituto Chimico, Universita, Napoli. 
E. PaTERNO, Via Panisperna, 89 B, Roma. 
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Tokyo Chemical Society. 
N. Naaal, Imperial University, Tokyo. 


|, SakurRal, Imperial University, Tokyo. 
‘|’. TAKAMATSU, Imperial University, Tokyo. 


Polyteknisk Forenings Kemikergruppe, Kristiania. 
A. AUBERT, Dynamitfabrik, Engene, Sitre. 
H. GoLDscHMIDT, Drammensveien 82, Kristiania. 
C. N. Ruger, Technische Hochschule, Trondhjem. 


Russian Chemical Society. 


N. 8. Kurnakow, Berg-Institut, St. Petersburg. 
. A. TscHuGaEFF, The University, St. Petersburg. 
. J. WALDEN, The Polytechnic, Riga. 


Schweizerische Chemische Gesellschaft. 


. Ficuter, Neubadstr. 35, Basel. 
. A. GuyeE, 3, Chemin Bizot, Florissant. Gent. - 
. WERNER, Freiestr. 111, Ziirich V. 


All members of Council, excepting the delegates from the “ Verein 
Oesterreichischer Chemiker,” the “American Chemical Society,” the 
“Tokyo Chemical Society,” and the “ Polyteknisk Forenings Kemiker- 
gruppe, Kristiania,” were present at the meetings in Brussels. 

There were also present, in an advisory capacity only, C. Marie 
(Société de Chimie-Physique), F. Auerbach (Deutsche Bunsen 
Gesellschaft), T. M. Lowry (The Faraday Society). 

The Officers were: Sir William Ramsay, President; Percy Faraday 
Frankland, Vice-President ; Arthur William Crossley, General Secretary 

The President occupied the Chair at all the meetings of the 
Council. 

Since the last meetings of the Council held in Berlin, in April, 1912 
the Société Chimique de Belgique has joined the Association, the total 
membership of which may be seen from the following list :— 


P 
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Deutsche Chemische Gesellschaft 

The Chemical Society (London) 

Verein Osterreichischer Chemiker 
Société Chimique de Belgique . 
Kemisk Forening, Kjébenhavn 
Sociedad Espafiola di Fisica y Quimica 


Number of 
Members. 


Date of entry. 
April 25th, 1911, 3,356 
April 25th, 1911. 3,202 
October 28th, 1911. 1,050 
August 6th, 1913. 510 
January 23rd, 1912. 155 
April 10th, 1912. 353 
October 6th, 1911. 6,091 


American Chemical Society. . . . . 

Société Chimique de France 

Nederlandsche Chemische Vereeniging 

Societa Chimica Italiana . 

Tokyo Chemical Society 

Polyteknisk Forenings Kemikergruppe 
Kristiania . . . . . . 


April 25th, 1911. 1,023 
July 14th, 1911. 515 
January 11th, 1912. 654 
March 18th, 1912. 567 


October 27th, 1911. 125 
Russian Chemical Society October 22nd, 1911. 410 
Schweizerische Chemische Gesellschaft. August 3rd, 1911. 367 


The following Societies, not represented on the Council, 
each sent one delegate in an advisory capacity only to the 
meetings in Brussels, September, 1913. 


Deutsche Bunsen Gesellschaft ftir An- 


gewandte Physikalische Chemie . June 19th, 1911. 777 
The Faraday Society (London) April 30th, 1912. 22 
Société de Chimie Physique June 15th, 1911. 225 

19,582 


In response to an invitation from the President, Professor Haller gave 
an account of the negotiations which had taken place between Monsieur 
Ernest Solvay and certain representatives of the International 
Association and which had resulted in the offer by Monsieur Solvay to 
make an unconditional gift of 250,000 francs to the Association. 
Further, Monsieur Solvay proposed to found an “ International 
Institute of Chemistry,” which shall have for its object the facilitation 
of the study and progress of chemistry, without, however, excluding 
problems belonging to other branches of the natural sciences, provided 
these have some bearing on the science of chemistry. The Institute 
will be governed by an “ Administrative Commission” of three Belgian 
members (one nominated by His Majesty the King of the Belgians, a 
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second by the University of Brussels, and a third by Monsicur Ernest 
Solvay) and by a Delegation of the Council of the International 
Association of Chemical Societies, consisting of Messrs. Haller, Ostwald 
and Ramsay. 

The Institute will have an annual income of 55,000 to 56,000 francs, 
the interest on 1,000,000 francs, which is to be distributed in such a 
manner that, for the next twenty-eight years, two-thirds of this sum 
(37,500 francs) will be placed at the disposal of the International 
Association of Chemical Societies, whilst the remaining third will be 
employed in establishing scholarships for Belgian students. 

The Council gratefully accepted Monsieur Solvay’s offers and pro- 
ceded to consider the Statutes of the “Institut International de 
Chimie Solvay,” which with some slight alterations were adopted. 

The Council gladly acceded to Monsieur Solvay’s wish that he should 
be allowed to nominate two persons to attend all lectures given in the 
“Institut International de Chimie” and further passed the following 
resolution :— 

“Ces sessions se tiendront autant que possible une fois sur deux & 
Bruxelles.” 

Monsieur Solvay has also provided the International Association with 
Offices in Brussels, where the archives will be kept and a permanent 
Secretary is to be appointed to take charge of them, and to conduct 
the general business of the Association. 

The Council then considered the Statutes of the International 
Association, in which some alterations were necessitated by the 
acceptance of Monsieur Solvay’s gifts; for as the Association has 
thereby become possessed of funds, certain provisions of Belgian law 
must be complied with, and the Statutes have therefore been referred 
to a small Committee for revision and will be finally considered at the 
next meeting of the Council. 

The Members of the Delegation of the Council of the Association 
on the Governing Body of the “ Institut International de Chimie Solvay ” 
(Messrs. Haller, Ostwald and Ramsay) together with Messrs. Guye, 
Paternd, Van Laer and Walden were appointed a Commission to 
report at the next Session of the Council on the employment of 
the financial resources of the Association; and further to advise the 
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Bureau () on the investment of the funds belonging to the Associa- 
tion, (b) on the use of the interest arising therefrom, (c) on the use 
of the income of the “Institut International de Chimie Solvay.” 

Professor Haller was elected President of the Association for the 
ensuing year, and it was decided that the next meetings should be 
held in Paris, sometime during the first fifteen days of September, 
1914. The Officers of the Association at the present time are 
therefore :— 


President.—Albin Haller, 10, rue Vauquelin, Paris. 
Vice-President.—M. Hanriot, 11, Quai Conti, Paris. 
General Seerctary.—A. Béhal, 4, Avenue de l’Observatoire, Paris. 


and all communications should be addressed to Professor A. Béhal. 

Statutes for the affiliation of the “International Committee on 
Atomic Weights” were next discussed and with certain alterations 
they were accepted by the Council, provided the International 
Committee on Atomic Weights is willing to adopt the suggested 
alterations. 

Professor Guye presented a report on the “Unification of 
abbreviations of titles for Scientific Journals used in Chemical 
Memoirs,” and gave an explanation of its aims and objects. As a 
result of the discussion which followed, the Council decided to 
communicate with the editors of all periodicals publishing chemical 
memoirs. If it appears that a sufficient majority is of opinion that 
great convenience would follow from a unification of abbreviations of 
titles for Scientific Journals, the Council of the International 
Association will then communicate with the Council of the Inter- 
national Catalogue of Scientific Literature and ask them to arrange 
the conditions necessary for publishing a separate list of the 
abbreviations used by the International Catalogue for perivdicals 
publishing chemical memoirs. The Council will request that this 
list be submitted, in the first place, to a small Commission (composed 
of certain persons nominated by the Council of the International 
Association), which shall satisfy itself that the list is complete and 
propose simplifications compatible with the rules adopted by the 
International Catalogue. 
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As soon as an agreement is arrived at, the list will be circulated 
among the Societies affiliated to the Association, together with an 
invitation definitely to adopt the abbreviations for ail future 
publications. 

Professor Werner read and explained the Report of the Commission 
appointed to consider the question of “the mitigation of the difficulties 
arising from the existing multiplicity of languages employed in 
scientific literature,” and pointed to the possibility of the formation of 
an International Journal of Abstracts in three languages, in which all 
publications of a chemical nature would be dealt with. 

After prolonged discussion the Commission was reappointed to 
report to the next meeting of the Council, more particularly on 
three points :— 


(a) the publication of an International Journal of Abstracts in 
three languages ; 

(6) the publication of three editions of an International Journal of 
Abstracts, namely, in English, French and German. 


(ce) the publication of an International Journal, containing trans- 
lations into either English, French or German of original papers 
appearing in the lesser known languages. 


The question of co-operation in the publication of Abstracts, as 
raised in a letter from Professor W. A. Noyes, was also referred to this 
Commission for consideration and report. 


A statement was read relative to the answers received to the 
letters sent to members of Council with regard to:— 


(a) the adoption of Weltformat (16 x 22°6 cm.) for all publications. 


(6) the universal adoption of the metric system for terms expressing 
weight and mass. 


(ec) Suggestions as to new terms of nomenclature. 


The replies received were unanimously unfavourable to the adoption 
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of Weltformat; in favour of the use of the metric system, and 
generally in agreement with the views of the Council that the 
introduction of new suggestions for nomenclature in place of existing 
terms should be avoided as far as possible until the question of 
nomenclature has been formulated by the Association. This is not 
meant to prejudice the publication of new suggestions when the 
necessity. arises in consequence, for example, of the discovery of new 
types of compounds. Authors’ suggestions regarding nomenclature 
should be submitted to the existing committees for their considera- 
tion, 


The Council received and adopted the following Report from the 
Commission for the Unification of Physico-Chemical Symbols. 

A meeting of the International Commission for the Unification of 
Physico-Chemical Symbols was held in the Institut Solvay, Brussels, 
on Monday, September 22nd, 1913, when the following list-of symbols 
was drawn up and recommended for provisional adoption by the Council 
till its next meeting in 1914. 

In drawing up the list of symbols, the Commission decided to adopt 
as far as possible,as a basis of notation, the following two principles, 
namely : 


1. Each symbol shall have only one definite signification. 


2. Where it appears impossible to avoid using the same letter for 
different quantities, the symbols shall be distinguished by a letter, added 
as subscript. 


This second principle was also adopted in the case of individual 
members of a group, ¢.g., volume, specific volume, molecular volume, 
critical volume, &. The Commission, however, recognised that there 
are practical difficulties in the way of a strict adherence to these 
principles. Although, therefore, in the list of symbols recommended by 
the Commission, a given symbol may have more than one signification, 
the Commission have also suggested alternative symbols which may be 
used in those cases where confusion may arise. Thus, for example, the 
Commission recommends that 2 should be used as the symbol both for 
the gas constant and for electrical resistance ; but that in those cases 
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where there is a possibility of confusion, the alternative symbol Ry may 
be employed for the latter quantity. The addition of the letter V here 
recalls the use of this letter for electrical resistance frequently met with 
in Germany. 

In making these suggestions, the Commission took into consideration 
the symbols proposed by the National Committees of the American, 
French and London Chemical Societies, as well as by the Bunsen 
(iesellschaft, the Ausschuss fiir Einheiten und Formelzeichen, and 
the International Electro-technical Commission. A large measure of 
agreement already existed between the proposals of these different 
bodies, but in those cases where there was disagreement, the reasons 
for the adoption by the Commission of the symbols recommended 
are stated in the column headed “ Remarks.” 

The Commission decided to recommend the employment of only 
Greek and Roman characters, and, in the case of the latter, that the 
letters should be printed in the italicised (sloping) form. The Com- 
mission was of opinion that small Roman capitals should not be 
employed on account of the difficulty of distinguishing them from 
the ordinary letters. 


Symbols Recommended. 


Name of Quantity. Usual Symbol Remarks. 


be used in cases where 
confusion with other 


Alternative Symbol to 
symbols may arise. 


1. General Physics and Mathematics. 


Acceleration due to gravity... g 


Angstrém uni ~10 metre). 
'The symbols a, F, and s 
q have been variously sug- 
gested. The Commission 
recommends g (quadrate, 
| Quadrat), as a suitable 
international symbol. 
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Name of Quantity. 


Symbols Recommended. | 


Usual 


Symbol. 


| Alter- 
. native | 


‘General Physics and 


Base of natural logarithms ... 

Co-ordinates, variables 

Critical quantities : pressure, 
volume, temperature (Centi- 
grade), temperature (abso- 
lute), density 

Density (mass per unit volume 


Diameter 


Differential sign, total 
Differential sign, — 
Fluidity 


Force .. ed 
Gas constant per mole 
Height 


Increment 
Mean free path 


Micron (10~° metre)... 
Millimicron (10~* metre) 


Number (of terms, revolu- 
tions, &c.); number of 
molecules 

Number of moles 


Y, 


Pe Ve 


Recommended in place of 
Greek letters, in accord- 
ance with the general 

rinciples adopted by the 
mmission. 


D may be used, for exam- 
ple, in the differential 
dD 


dt 
Suggested ; not definitely 
recommended. 


Suggested ; not definitely 
recommended. 


Suggested ; not definitely 
recommended. 


Ay may be used in order 
to distinguish from 
A=wave-length of light. 


The Commission recog- 
nises that the symbol pa 
(=n x 107%) is not 
logical, but recommen 
that owing to the uni- 
versality of its use it 
should be retained. 
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Name of Quantity. 


Symbols Recommended. 


Alter- 
native 
Symbol. 


Usual 
Symbol. 


Remarks. 


1. General Physics and Mathematics—contda. 


Pressure 

Pressure, osmotic 

Radius 

Ratio of circumference to 
diameter 

Reduced quantities : pressure, 
vglume, temperature, den- 
sity 

Summation sign... 

Surface tension 


Time ... aed 
van der Waals’ constants 
Variation sign 
Velocity 
Velocity, angular vee 
Velocity components in three 
directions 
Viscosity 


Volume (in general)... 
Volume, specific 
Volume, atomic 
Volume, molecular ... ‘ 
Veight, as gravitational force 
Work 


Us 
Va 
Om 


w 


The use of y is recom- 
mended as chief symbol 
on account of its employ- 
ment in the classical re- 
searches dealing with this 
subject. 


This symbol is recom- 
mended as being in ac- 
cordance with the usage 
among physicists. 


* The letter A has been adopted as the symbol for “‘ Work” by the Ausschuss fiir 
Kinheiten und Formelzeichen and by the International Electrotechnical Commission. 
The latter body has adopted W as an alternative symbol. ; 
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‘Symbols Recommended. 


Name of Quantity. 


Alter- 


native | 
bo 


. 2. General Chemistry. 


Atomic weight, and gram- | 
atomic weight 
Concentration (units not 
specified ) 
Equilibrium constant ve | 
Mole fraction ss 
Molecular and gram-molecular "| 


| 
| 
| 


weight 
van’t Hoff coefficient 
Velocity coefficient ... 


3. Heat and 
Energy, in general ... 
Entropy 


Intrinsic energy... eee 
Latent heat, per gram — 
Latent heat, per mole ania 
Mechanical equivalent of heat 
Molecular heat 
Molecular heat at constant | 
pressure 
Molecular heat at constant 
volume 
Quantity of heat... 
Ratio of specific heats 
(= Sp/Sv) 


Thermodynamics. 


| 


Suggested ; not definitely 
recommended. 

This symbol, used by Wil- 
lard Gibbs and others, is 
recommended, since S is 
adopted for molecular 
heat. 


This symbol is recom- 
mended in preference to. 
« as being in growing use 
amongst physicists. 


= 
Usual 
| Symbol. 
4 | 
| 
K | 
| 
i | | 
— k | 
| 
® | 
| 
| | 
J | 
S 
Sp | | ; 
| 
v | 
| | 
| | | 
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Name of Quantity. 


Symbols Recommended. 


Alter- 
native 
Symbol. 


Usual 
Symbol. 


Remarks. 


3. Heat and Thermodynamics—contd. 


Specific heat 
Specific heat at 
pressure 
Specific heat at constant 
volume 

Temperature, Centigrade 


“constant 


Temperature, absolute 


Intensity of illumination 
Refractive index 


Refractive power, specific 
(Gladstone and Dale) 


Refractive power, 


specific 
(Lorentz and Lorenz) { 


Refractive power, molecular { 


Rotation, angle of optical ... 
Rotatory power, specific 
Rotatory power, molecular ... 


Velocity of light 
Wave-length of light 


8 
8p 


ral 


[Role 


He) 


The symbol s« is recom- 
mended in place of ¢ as 
being in wing use 
among physicists, and to 
avoid confusion with 
concentration ” 

6 may be used when ‘“‘ tem- 
perature” and “time” 
occur in the same ex- 
pression. 


Recommended as finding 
most general approval. 


The second symbol is used 
when it is desired to in- 
dicate the temperature 
and wave-length of light. 


Suggested ; not definitely 


Suggested ; not definitely 
recommended. 
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Symbols Recommended. 


Name of Quantity. a Remarks. 
Usual 
Symbol. 


5. Electricity and Magnetism. 


Capacity (electric) ... C 
Charge, unitary (charge on an e 
electron) 
Conductivity (specific con- kK 
ductance) 


Conductivity equivalent... 1000 
concentration in 
equivalents per litre 


Conductivity equivalent (at 
different dilutions—volumes 
in litres containing 1 gram 
equivalent) 

Conductivity, equivalent, of 
cation and anion 


Conductivity, equivalent, of 
specified ions 
Current 


Dielectric constant +8 his As an abbreviation, the 
symbol D.C. is recom- 
mended. 


Dissociation, electrolytic, de- gee is recommended in 
gree gree ionisa- preference to y on ac- 
count of the adoption of 


tion) the latter symbol for sur- 
face tension and ratio of 
specific heats. 

Electro-motive force... 
Faraday’s constant ... 
Permeability, magnetic 
Potential, single electrode, or The symbol ¢ is recom- 


mended in piace of as 
decomposition potential of the latter is adopted as 


an ion the symbol for electro- 


motive force. 
Potential measured against 
the hydrogen or calomel 
electrode respectively, which 
s taken as unity 
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Symbols Recommended. | 


Name of Quantity. Remarks. 
Usual Alter- 


native 
‘Symbol. 


5. Electricity and Magnetism—contd. 


Quantity of 
Resistance... The symbol R has been 
adopted by the Inter- 
national Electrotechnical 
Commission. 


Susceptibility, magnetic 

Transport number of cation 
and of anion 

Velocity of cation and of 
anionin em./sec. when the po- 
tential gradient is 1 volt/em. 

Velocity of specified ions 
under unit potential gra- 
dient 


The Commission reserved consideration of symbols for the following 
quantities: Coefficient of self-induction ; Concentration, expressed in 
various units; Current density; Diffusion coefficients; Free energy ; 
Mobility of ions; Solubility ; Critical solution temperature. 


The Council received the following Report from the Inorganic Nomen- 
clature Committee, and — the recommendations contained 
therein. 

“ After consideration of the reid of the National Committees, this 

Committee is unanimously in favour of adopting the symbols : 

for Iodine 
Xe ,, Xenon. 
W s,, Wolfrani. 
Nb ,, Niobium. 


but is of opinion that the question of adopting the symbol Be for 
Beryllium, in place of Gl, should be referred to the prospective Inter- 
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national Commission on Inorganic Nomenclature, with a strong recom- 
mendation in favour of the symbol Be. 

The Committee recommends that in indexing inorganic compounds 
the constituent atoms, including carbon, should be arranged in alpha- 
betical order. 

It is not desirable to place carbon at the commencement of the 
formula as is usual in indexing organic compounds. It is, however, 
desirable to make an exception to the alphabetical order in the cases of 
hydrogen and oxygen, which should always be placed at the end of the 
formula. 

In order to facilitate reference to compounds containing water of 
crystallisation, it is suggested that it would be desirable to insert, after 
the formula of the anhydrous compound, the formule of the hydrated 
varieties, both in the form F+«H,O, and in the empirical form with 
the hydrogen and oxygen embodied therein. 

Binary compounds are to be regarded as additive and not as substi- 
tution compounds, the negative component forming the termination, 
and indicating the class of compound, and the positive component 
providing the name of the individual. 

The recommendations of the Austrian and Russian National Com- 
mittees for indicating the relative numbers of atoms of each element in 
the molecule are approved; e.g. N,O,; becomes dinitrogen pentoxide and 
not nitrogen pentoxide. 

In order to obtain shorter names for substances, it is considered 
desirable to indicate the valency of the positive component by means of 
a suffix, the valencies' one to eight being represented by the suffixes 
0, @, i, e, -on, -an, -in, -en, in the order given, e.g., the two chlorides of 
mercury would be respectively named mercuro and mercura chloride. 

It is recommended that an International Commission, composed of 
one member from each country represented in the Association, be 
appointed, with Professor Werner as Chairman, by November Ist, 1913, 
at latest. 

This International Commission should appoint a small working 
Committee of seven members, whose expenses should be defrayed out 
of the funds of the International Association of Chemical Societies.” 
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The Report of the Organie Nomenclature Committee did not deal 
with details of nomenclature. It contained the following recom- 
mendations to the. Council :— ; 


(a) To appoint an International Commission on Organic Nomen- 
clature consisting of one delegate from each country represented in the 
Association ; this Commission to appoint a small working Committee 
of five members, not necessarily members of Council, to receive 
and consider the reports of the National Committees, and further to 
suggest methods for the organisation and carrying out of future work. 


(b) To defray the expenses of this small Committee out of the funds 
of the Association. 

After discussion of the suggestions contained in the above report, the 
Council resolved :— 


1. That International Commissions on Inorganic and Organic 
Nomenclature, also for the Unification of Physico-Chemical 
Symbols, be appointed, consisting of one delegate from each 
country represented in the Association. ‘These Commissions 
shall appoint small working Committees of five members (in 
the case of the Inorganic Nomenclature Commission, seven 
members), not necessarily members of Council, to receive and 
consider the reports of the National Committees, and further 
to suggest methods for the organisation and carrying out of 
future work. 


2. That the expenses of these small Committees, including per- 
sonal expenses of members, shall be defrayed out of the funds 
of the Association. 


The following were then nominated to serve as members of the three 


International Commissions mentioned in Resolution 1 :— 


Inorganic i Unification of Physico- 
Nomenclature Chemical Symbols 
Commission. ission. Commission. 


W. Ostwald. . N. Witt. W. Ostwald. 

W. Ramsay. P. F. Frankland W. Ramsay (Chair- 
R. Wegscheider, (Chairman). man). 

L, Crismer. G. Goldschmiedt. R. Wegscheider. 
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Commission. 
J. Petersen. 
J. Casares. 
H. R. Moody. 
M. Hanriot. 
S. Hoogewerff. 
A. Menozzi. 
T. Takamatsu. . 
H. Goldschmidt. 
N.S. Kurnakow. 
A. Werner (Chair- 
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Organic 
Nomenclature 
Commission. 
H. Van Laer. 
E. Biilmann. 
J. R. Mourelo. 
W. A. Noyes. 
A. Béhal. 
A. F. Holleman. 
E. Paternd. 
J. Sakurai. 
C. N. Riiber. 
L. A. Tschugaeff. 


Unification of Physico- 
Chemical Symbols 
Commission. 


L. Crismer, 

N, Bjerrum. 

E. Hauser. 

J. D. Pennock. 
M. Hanriot. 

E. J. Cohen. 

E. Paternd. 

N. Nagai. 

H. Goldschmidt. 
P. J. Walden. 


man). F. Fichter. P. A. Guye. 


It was also resolved in accordance with a resolution proposed by 
Professor Cohen that :— 

The Council of the Internafional Association of Chemical Societies, 
having considered the propositions for co-operation formulated by the 
International Committee of “Tables Annuelles de Constantes et 


Données Numériques de Chimie, de Physique et de Technologie,’ 
appoints a Commission, consisting of Messrs. Guye, Ostwald and 
Ramsay to determine, after consultation with the members of the 
Permanent Commission of the International Committee, how this 
co-operation can be realised and to present a report on this question 
at the next meetings of the Council of the International Association 
of Chemical Societies. 


A statement of accounts was presented and approved by the 
Council. Since, however, the Association is now possessed of funds 
affiliated Societies will no longer be invited to pay any share of the 
expenses of the Association. 


BR. CLAY AND SONS, LTD., BRUNSWICK ST., STAMFORD ST., S.E., AND BUNGAY, SUFFOLK. 


[Zssued 15/12/13 


PROCEEDINGS 


OF THE 


CHEMICAL SOCIETY. 


Vol. 29. No. 421. 


Thursday, December 4th, 1913, at 8.30 p.m., Prof. W. H. Pudesioe 
LL.D., F.R.S., President, in the Chair. 


The Presipent referred to the loss sustained by the Society 
through the death of: 
Elected. Died. 


James Tudor Cundall (Edinburgh) ....... March 17th, 1887. July 24th, 1913. 
Thomas Ebenezer Pye (Chichester) July 5th, 1906, Oct. 15th, 1913. 


The Presipent announced that the Society had replenished its 
stock of apparatus and reagents for the use of Fellows making 
experiments at the meetings of the Society. Fellows can obtain a 
list of the apparatus and reagents by applying to the Assistant 


Secretary. 


Certificates were read for the first time in favour of Messrs. : 


Sydney George Clifford, 3 Norman Villas, East Dulwich, S.E. 

Thomas Alexander Davidson, 57, Strathyre Avenue, Norbury. 

Thomas Eynon Davies, B.Sc., 25, Trevor Street, Aberdare. 

James Stanley Hale, Principe 4, Bilbao, Spain. 

Alfred John Leigh, B.Sc., Duff House, Banff. 

Archibald Macpherson, 51, Keir Street, Glasgow. 

Frederick Arthur Makin, The Nest, Taunton Road, Ashton- 
under-Lyne. 

Thomas Morris, 53, Poolstock, Wigan. 

Raymond William Nichols, Central Experimental Farm, Ottawa, 
Canada. 
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William Julian Odlum, B.A., Ardmore, Bray. 

Charles Alfred Stamp, Passey’s House, Eltham. 

Eustace Ebenezer Turner, B.Sc., 5, Queen’s Gate Villas, South 
Hackney, N.E. 


Messrs. Harold King and W. B. Tuck were elected Scrutators, 
and a ballot for the election of Fellows was held. The following 
were subsequently declared as duly elected: 


Parmanand Mewaram Advani, M.A., | George Alfred Hebden. 

B.Sc. Richard Pendarves Hodges. 
Richard Watson Askew, B.A. William Francis Hollely. 
Sankar Rao B. Badami, M.A. Charles Huxtable. 

Alan Milsom Bailey. Alexander Hynd, M.A., B.Sc. 
Stanley Charles Bate; B.Sc, William Johnson, B.Sc. 

Alan Hamilton Bateman. Harold Bramfield Jones. 
Charles Maurice Berlein, B.A. Ghulam Rasul Khan, B.Sc. 
Arthur Bicknell, B.Sc. Sidney Oliver Leivesley. 
Augustus Pearce Llewellyn Blaxter, B.A. | William John Lewis. 

Adhor Krishna Bose. Percival James Lycett. 

Arthur Bramley, B.Sc. Frank Clifford Marchant. 
Arthur Joseph Brearley, B.A. Kunerji Gosai Naik, M.A., B.Se. 
George Bernard Butler. John Allen Nichols. 

Bertram Campbell, B.Sc. John Thomas Pattison. 

Norman Phillips Campbell, B. A. Wilfrid Roberts Powell, B.A. 
Frederick George Carter. Henry Edward Findlater Pracy. 
Santi Pada Chowdry. Benedict Hugh Rolfe, M.A. 
Francis William Clark. Philip Howard Stott. 

Herbert Stoddard Coleman. John McArthur Stuart. 

Thomas James Drakeley, B.Sc. John Algernon Lacy Sutcliffe. 
Mohamed Shams Eldin, B.Sc. Harold Frank Tayler. 

Cyril Duncan Fuller. Robert Tennant. 

Charles John Dickenson Gair. Henry Walker. 

Stanton Gibson, B.Sc. Bertie Mandel Welch. 

Richard Hargreaves, B.A. Henry Wood. 

Alexander Houghton Hay, 


Of the following papers, those marked * were read: 


*305. “The action of sulphuric acid on copper.” 
By (the late) James Tudor Cundall. 


It is commonly supposed that the mutual action of copper and 
sulphuric acid may be represented by the production first of cupric 
sulphate and nascent hydrogen, which latter produces more 
sulphuric acid and from it sulphur dioxide. 

The present investigation shows that cuprous sulphate, rather 
than cupric sulphate, is one of the primary products, as may easily 
be tested by pouring off the sulphuric acid at any stage of the 
reaction through a Gooch filter into water, when a precipitate of 
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finely divided copper is produced. This result is best obtained 
when the sulphuric acid is slightly diluted with water, for when 
hot or concentrated acid is used, the cuprous sulphate acts on the 
acid almost as soon as formed, giving cuprous sulphide and cupric 
sulphate. This last action also takes place, but more slowly, with 
cooler acid. 

The cuprous sulphide then, as Pickering found, becomes oxidised 
to cupric sulphide and cupric sulphate with evolution of sulphur 
dioxide, and thereafter the cupric sulphide gives the sulphate, with 
a further evolution of gas. 


*306. “Synthesis of polypeptides from the higher fatty acids.” 
By Arthur Hopwood. 


Although so many polypeptides have been prepared lately, only 
one has been obtained from the higher fatty acids. The author 
has therefore synthesised several dipeptides from palmitic and 
stearic acids, so that their properties could be ascertained and 
compared with those of the degradation products of the proteins. 

a-Bromopalmityl chloride, C,;HgBr*COCI, prepared from a-bromo- 
palmitic acid and thionyl chloride, is a colourless oil, which 
crystallises on cooling, and boils with decomposition at about 
215°/20 mm. 

a-Bromopalmitylglycine, prepared 
by condensing a-bromopalmityl chloride with glycine, crystallises 
in colourless plates, melting at 118—121°. 

a-A minopalmitylglycine, pre- 
pared by heating a-bromopalmitylglycine with ammonia, crystallises _ 
in colourless, hexagonal plates, melting and decomposing at 
222—224°. 

Similar dipeptides have been prepared by coupling a-bromo- 
palmityl or a-bromostearyl chloride with alanine or leucine, and 
heating the products with ammonia. Isomerides of these dipeptides 
have also been prepared by the action of ammonia on the products 
obtained by condensing a-bromoacetyl, a-bromopropiony!, or a-bromo- 
isohexoyl chloride with a-aminopalmitic or a-aminostearic acid. 

The dipeptides derived from palmitic and stearic acids are taste- 
less, or slightly bitter, crystalline solids melting and decomposing 
at above 200°. They are insoluble in water, alcohol, ether, or 
benzene, but dissolve in hot dilute mineral acids or alkali hydroxides. 
They form characteristic crystalline compounds with 8-naphthalene- 
sulphonyl chloride, and, like the natural proteins, the dipeptides 
give white, amorphous precipitates with phosphotungstic acid. 
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*307. ‘‘ A new series of ring compounds.” (Preliminary note.) 
By Richard Moore Beesley and Jocelyn Field Thorpe. 

The fact that the ethyl ester of labile 8-methylglutaconic acid, 
which can be readily obtained from ethyl acetoacetate (T., 1912, 
101, 1565), condenses with the sodium compound of ethyl cyano- 
acetate, yielding the cyano-ester (I), and that from this ester an 
almost quantitative yield of the tricarboxylic acid (II) can be 
obtained on hydrolysis, has led to an investigation in which the 


CH,"CO,Et \CH,*CO,H 

(I.) (M. p. 30°.) (II.) (M. p. 172°.) 


possibility of the existence of “enclosed” or “caged” carbon rings 
has been studied. 

It is evident that the simplest type of such a series would be 
the enclosed four-carbon ring, in which the carbon atoms occupy 
the four points of a tetrahedron, as in formula (III), whilst another 
type would be the “caged” cube, as in formula (IV): 


| 
-C Cc 


“Cc 


c Cc 
| 
(III.) (IV.) 

It is well known that the esters of the bromoglutaric acids 
eliminate hydrogen bromide and pass into derivatives of cyelo- 
propane, and it therefore follows that if this reaction could be 
applied to the tribromo-ester (V), which can be prepared by the 
bromination of the acid (II), that ring-formation would ensue in 
accordance with the following scheme: 


7 
CHyCCCHBr-C0,Et or 
\cHBrCOjEt 
CO, Br H-0-C0,Et CO,Et-C | 7 C-CO,Et 


0, Et 
(VL) 


(V.) 


| 
| 
| 
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Many difficulties were experienced in attempting to accomplish 
this change, because it was found that all the usual reagents, 
employed for the purpose of eliminating hydrogen bromide, led to 
the production of the corresponding lactones. Ultimately a 
reaction was discovered, which has since been found to succeed in 
a number of other cases, and seems to favour the formation of 
the carbon ring from compounds of this character. The reaction 
is carried out by adding the bromo-ester to a very concentrated 
aqueous solution of potassium hydroxide at 130°. The reaction is 
very violent, but the more violent it is the better is the yield of 
the ring compound. 

By the aid of this reaction, the tribromo-ester (V) has been 
converted into a tricarboxylic acid having the formula C,H,O,, 
which has all the properties of the “caged” ring tricarboxylic 
acid : 


CO,H-C C-CO,H 
‘CO,H 


(M. p. 187°.) 

The acid is a remarkably stable substance, and does not decolorise 
alkaline permanganate in the cold; it is not attacked by bromine 
at the ordinary temperature. It yields methylsuccinic acid when 
oxidised by hot alkaline permanganate. 

Discussion. 

In reply to Prof. Armstrong, Dr. THorPe said that so soon as 
larger quantities of material had been prepared it was his intention 
to study the action of hydrogen bromide, but it was necessary in 
order thoroughly to investigate the products of this reaction that 
considerable quantities of material should be available. 

In reply to Sir W. Ramsay, he said that the formula of the 
“caged” ring compound could only be expressed in the plane of 


the paper by: 
C-CH, 


C-CO,H 


representing the compound as a derivative of cyclobutane, which 
it certainly was not. 
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*308. “Organic derivatives of silicon. Part XX. Some condensa- 
. tion products of dibenzylsilicanediol.” By Robert Robison and 
Frederic Stanley Kipping. 


The two condensation products of dibenzylsilicanediol, namely, 
anhydrobisdibenzylsilicanediol and trianhydrotrisdibenzylsilicane- 
| diol (Robison and Kipping, T., 1912, 101, 2142), have been further 

studied in order to ascertain the conditions under which they are 
formed. 

A further condensation proauct, namely, dianhydrotrisdibenzyl- 
silicanediol, has 
also been obtained by the partial hydrolysis of trianhydrotrisdi- 
| benzylsilicanediol with potassium hydroxide, and with hydrochloric 
: | acid, in a suitable solvent. This compound crystallises in massive 
| prisms, melting at 82°, and is analogous to dianhydrotrisdiphenyl- 
silicanediol ; it is readily transformed into trianhydrotrisdipheny]l- 
silicanediol when it is treated with hydrogen chloride in alcoholic 
solution, the following reversible reaction taking place: 

x: ‘Si(CH,Ph),OH —» 
O-Si(CH,Ph)9 H,0. 


| HPh), 


*309. “The rotatory dispersive power of organic compounds. Part 

V. Acomparison of the optical and magnetic rotatory disper- 
. sions in some optically active liquids.” By Thomas Martin 
Lowry, Robert Howson Pickard, and Joseph Kenyon. - 


After examining thirty-four optically active liquids, only two 
cases have been found in which the optical and magnetic rotatory 
| dispersions are approximately equal ; even this equality is fortuitous, 

as it does not appear in the next homologues. Wiedemann’s law, 
which applies exactly in the case of quartz, does not therefore 
hold good for optically active liquids. 


310. “A relation between chemical constitution and depth of 
colour of dyes.” By Edwin Roy Watson. 


The theory is put forward that those dyes which are quinonoid 
in all possible tautomeric forms exhibit a deep colour, however 
simple the molecule may Le. On the other hand, if there is the 
possibility of the molecule existing in a non-quinonoid form, it may 
not attain a deep colour, although the molecular complexity may 
be very considerable. A survey of all the better known dye-stuffs 
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fully bears out this theory, and it explains remarkable differences 
in depths of colour between dyes of very similar constitution. A 
permanent quinonoid structure alone is not sufficient, for example, 
dihydroxy-p-benzoquinone; the substance must be capable of 
tautomerising from one quinonoid arrangement to another. 

The theory has been fully borne out by the preparation of dyes 
of deep colour from querce:in 


311. “ Dyes derived from quercetin.” 
By Edwin Roy Watson and Kaumud Behari Sen. 


By the action of magnesium ethyl iodide on quercetin pentaethy] 
ether, there is obtained 3: 5: 7-treethory-2-m-p-diethoxryphenyl- 
4-ethyl-1: 4-benzopyran anhydrohydriodide, which, on de-ethylation, 
yields 3:5: 7-trihydroxy-2-m-p-dihydrozyphenyl-4-ethyl-1 : 4-benzo- 
pyran anhydrohydriodide : 


HO 


LA 


this dyes wool violet (on alum and chrome) and crimson (on tin). 

3: - 4 -dimethylamino phenyl-2-m-p-dihydrozy- 
phenyl-1: 4-benzopyran, obtained from quercetin by the action of 
dimethylaniline in the presence of phosphoryl chloride, dyes wool 
in slaty-blue shades on all mordants. 3: 4:5: 7-Tetrahydrozxy- 
2-m-p-dihydroxyphenyl-1 : 4-benzopyran, prepared by the reduction 
of quercetin by sodium amalgam in alcoholic hydrochloric acid 
solution, dissolves in alcohol with a magenta colour, and in 
potassium hydroxide to a green solution, but is very ‘readily | 
oxidised to quercetin. 

Several other derivatives cf quercetin and 2-phenyl-1 : 4-benzo- 
pyran were also prepared. 


312. “An improved apparatus for the determination of molecular 
weight by the Landsberger-Sakurai method.” By William 
Ernest Stephen Turner and Cornelius Theodore Pollard. 


The great convenience of the Landsberger-Sakurai method of 
determining molecular weights, especially as a time-saver,* has led 
* Besides saving time, the rapidity of the process permits the investigation of 
substances which would decompose during the prolonged boiling involved in the 
ordinary Beckmann method. Such substances are tricthylsulphonium salts (see 
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to its adoption in principle in a number of pieces of apparatus 
devised by subsequent investigators. Most of these forms, however, 
are unsuitable for accurate work, and in a paper which discussed 
the various sources of error in the Landsberger-Sakurai method 
(Turner, T., 1910, 97, 1184) an apparatus was described which 
enabled rapid and accurate measurements to be undertaken. 

During the course of some three years’ work with this apparatus, 
several improvements have suggested themselves, and have been 
collected in the new form figured below. 

The most important alteration of the original is the use of the 
boiler as the constant temperature jacket.* For one of the disad- 

vantages of the Landsberger and Sakurai 

forms of apparatus is that the molecular- 
G weight tube fills so readily as to make it 

difficult, with easily condensable vapours, to 
Th obtain more than three or four readings in 
> Tr * series. By using the boiler as outer jacket 

and making the entrance for the vapour 
stream high up in the molecular-weight 
tube, the cooler solvent or solution in the 
tube is heated considerably before the en- 
trance of vapour, and the amount of con- 
densation thus diminished. 

The molecular-weight tube AB, 17°5 cm, 
in length, 2°8 cm. diameter in the main 
portion, and 3°5 cm. at the mouth, carries a 
ground-glass stopper with two tubulures, 
fitting flush with the mouth of the tube at 
a. To the solvent or solution under measure- 
ment, vapour is admitted through two per- 
forations at the bottom of the tube ZF, the 
entrance 7 being 12 cm. from the lower end 
of the molecular-weight tube. The outer jacket CD, of approxi- 
mately 5 cm. diameter in the cylindrical portion, fits the molecular- 
weight tube at a second ground joint at }, and carries a safety-tube 
GH, provided with a tap 7,. Although shown in one piece, the 
tube sealed into the boiler reached only the level of the tubulated 
stopper, and the tap was connected by rubber tubing, the ends of 
the tubes being in contact. Whilst a determination is in progress, 
7, is usually closed in order to drive a steady stream of vapour 
through Z, but when the molecular-weight tube has been removed 
Turner, T., 1911, 99, 880) and amylamine hydrochloride (Turner, Joc, cit. ; compare 


Hantzsch and Hofmann, Ber., 1911, 44, 1776). 
+ In much the same way as used by McCoy (Amer. Chem. J., 1900, 23, 353) and 


Ludlam (T., 1902, 81, 1198). 
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for weighing, a cork is inserted in the mouth of the boiler, and 7, 
is opened to admit dry air, drawn in through drying tubes connected 
at G. Hygroscopic solvents are thus protected. 

Vapour escapes by the tube X, of length as short as possible, 
connexion with the condenser being made at a third ground joint, 
so that the molecular-weight tube, together with the thermometer 
and escape tube, can be lifted away bodily for weighing, during 
which process the tap 7', is closed. A small cork may be inserted 
at E£ if desirable, and complete protection from moist air thus 
secured. 

Of other points it may be remarked that the molecular-weight 
tube is graduated with marks 2 mm. apart to assist in determining 
the correction for the use of boiling point due to increasing head 
of liquid (alternatively the graduation may be in c.c.); that the 
thermometer used is one of the Beckmann type specially made by 
Baumbach, of Manchester; and that it is advantageous to protect 
the cylind..cal portion of the outer jacket by two or three thick- 
nesses of asbestos paper, and so diminish the loss of heat by radia- 
tion. 

The following results were obtained during the course of little 
more than an hour from the time of setting up the apparatus: 


Pyrogallol in Ethyl Alcohol. C,H,(OH),=126°0. 
Weight of Solute, 0°8090 gram. 


Weight of solvent. 
Grams. 


M.W. 
9°69 4 124°9 
11°90 1257 
14°31 123°7 
16°71 126°1 
19°17 ‘ 124°0 
21°92 128°3 
23 96 128°4 
Mean............ 125°9 


Seven readings did not mark the limit of the capabilities of the 
apparatus with this solvent, and as no more than five could, as a 
rule, be obtained with the earlier form, the efficiency of the new 
apparatus is considerably greater. Ethyl ether, carbon disulphide, 
and water are easier to handle than alcohol, and with them quite 
a long series of readings is obtainable. When, however, the boiling 
point of the solvent exceeds 100°, the number of readings becomes 
less, so that with amyl alcohol, for example, only four readings 
were obtained. Above 150° the apparatus may conveniently be 
employed only in measurements where it is sufficiently accurate to 
assume that the volume of the solution is the volume of the solvent ; 


| 


for in such a case it is unnecessary to detach the molecular-weight 
tube, thus avoiding the inconvenience of handling it at a high 
temperature. 

. For a discussion of the details requiring attention and the correc- 
tions to be applied in accurate work, reference should be made to 
the previous paper on the subject. 


313. “The optical rotatory power of derivatives of succinic acid 
in aqueous solutions of inorganic salts. Part I.” By George 
William Clough. 


The specific rotations of d-tartaric acid, methyl d-tartrate, ethyl 
d-tartrate, and d-tartramide respectively have been measured at 
various temperatures in aqueous solutions of sodium and barium 
haloids. The values obtained are in all cases lower than those 
for the corresponding aqueous solutions. The results were discussed 
from the point of view of Armstrong and Walker’s hypothesis 
(Proc. Roy. Soc., 1913, A, 88, 388). 


314. “Derivatives of o-xylene. Part VI. 5-Bromo-o-3-xylenol.” 
By Arthur William Crossley. 


5-Bromo-o-3-zylenol has been synthesised by a series of reactions 
indicated by the following formule: 


OH, CH, _ OH, CH, 
(ou, / cH, (Now, 
| NO, NO, JOH’ OH’ 


; It crystallises from light petroleum (b. p. 40—60°) in radiating 
' clusters of glistening needles, melting at 84°, and is identical with 
the bromoxylenol, of similar melting point, obtained by the action 
of phosphorus pentabromide on dimethyldihydroresorcin (T., 1903, 
83, 128). 

The benzoyl derivative crystallises in rhombic plates, melting at 
98°, and the o-nitrobenzoyl derivative separates from alcohol in 
transparent needles, melting at 128°. 


$15. “ The condensation of chloral hydrate and carbamide.”’ 
By Noel Guilbert Stevenson Coppin and Arthur Waish Titherley. 


The two derivatives obtained by Jacobsen (Annalen, 1871, 157, 
246) in the condensation between chloral hydrate and carbamide are 
B- trichloro-a-hydroxyethylcarbamide, CCl,-CH(OH)-NH-CO-NH, 
(I), and 

(II). 
They are formed by a reversible change whenever the reactants are 
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present in equimolecular proportion in aqueous solution; with 
concentrated solutions the compound (I) greatly predominates 
unless a mineral acid catalyst is present, which favours the pro- 
duction of (II). When one molecular proportion of chloral hydrate 
acts on two of carbamide, however, the formation of the compound 
(II) is prevented, unless a mineral acid is present. Both sub- 
stances are slowly hydrolysed into chloral hydrate and carbamide 
on heating with water. Thus, in 50 per cent. aqueous solution at 
70°, -trichloro-a-hydroxyethylearbamide suffers decomposition to 
the extent of about 50 per cent. in an hour. The mixture which 
separates on cooling contains about 70 per cent. of compound (I), 
and 30 per cent. of compound (II). 

In the reversible system : 

water + 8-trichloro-a-hydroxyethylearbamide — 

chloral hydrate + carbamide, 
the true equilibrium is virtually never reached, owing to continual 
formation of di(8-trichloro-a-hydroxyethyl)carbamide, which, being 
nearly insoluble, separates out. 

B-Trichloroethylidenecarbamide, CCl,-CH:N-CO-NH, (m. p. 234°), 
is readily obtained from -trichloro-a-hydroxyethylcarbamide by 
the action of acetic anhydride on its solution in alkali. 

Trichloroethylidenedicarbamide, previously obtained by Pinner 
and Lifschiitz (Ber., 1887, 20, 2346) from chloraleyanohydrin and 
carbamide, is produced slowly when §-trichloro-a-hydroxyethyl- 
carbamide is heated at 100° with carbamide and acetic anhydride. 


316. “ The action of amino-acid esters on ethyl dicarboxyglutaconate.” 
By Stanley Isaac Levy. 


The reaction between ethyl dicarboxyglutaconate and organic 
derivatives of ammonia, which has been investigated by Ruhemann 
and his pupils, has now been extended to a-amino-acid esters. It 
has been found to apply generally to compounds of this class, and 
derivatives have been prepared from the esters of glycine, alanine, 
aminobutyric and aminoisobutyric acids, and leucine. With the 
exception of the first member of the series, ethyl glycylmethylene- 
malonate, CO,Et-CH,*NH-CH:C(CO,Et),, which is a colourless 
solid, these compounds are yellow, viscous oils; in chemical 
behaviour they closely resemble ethyl aminomethylenemalonate. 
Thus they are easily decomposed by acids or alkalis, and are not 
reduced by the zinc-copper couple; when heated with aniline, they 
yield the monoanilide of ethyl anilinomethylenemalonate. 
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317. “The relationship between the absorption spectra and the 
constitution of ketones and their derivatives.” Part I. By George 
Gerald Henderson, James Alexander Russell Henderson, and 
Isidor Morris Heilbron. 


The authors have re-examined the absorption spectra of a series 
of carefully purified aliphatic ketones, and have found that the 
characteristic absorption band of acetone is shown by all these 
compounds, and that the persistence of the band is in each case 
fully equal to that of the acetone band. 

In order to account for these and other facts the authors suggest 
that the selective absorption of ketones is due to intramolecular 
vibrations caused by the momentary formation of unstable ring 
systems through the agency of free “partial valencies,” which, 
under certain conditions, make their appearance on the atoms of 


the carbonyl group. 


318. “ Note on purpurogallin.” 
By Arthur George Perkin. 


In view of the fact that the author has been engaged for a long 
time with the study of purpurogallin (Perkin and Steven, T., 1903, 
83, 192; 1906, 89, 802; A. G. and F. M. Perkin, ibid., 1904, 
85, 243; 1908, 97, 1186; A. G. Perkin, P., 1905, 21, 211; T., 1912, 
101, 803; 1913, 108, 661), the recent paper of Nierenstein and 
Spiers (Ber., 1913, 46, 3151) requires comment. These authors, 
who have repeated the earlier work of Perkin and Steven (loc. cit.), 
already partly confirmed by Herzig (Monatsh., 1910, 31, 799), with 
identical result, claim to have established the presence of four 
hydroxyls in this compound, notwithstanding the fact that tetra- 
acetylpurpurogallin, monoacetylpurpurogallin trimethyl ether (loc. 
cit., 1903), and purpurogallin tetramethyl ether (lec. cit., 1905) 
have been prepared. Although acetylpurpurogallin was described — 
as yellow by Nietzki and Steinmann (Ber., 1887, 20, 1277) -and 
Perkin and Steven (loc. cit.), Herzig isolated this compound in the 
colourless condition, whereas Nierenstein and Spiers can only 
prepare an orange-yellow product. A colourless substance can, 
however, easily be obtained by crystallising from benzene with 
animal charcoal, although in the author’s experience this purifi- 
cation is much more difficult to effect with acetic acid or alcohol. 
It is interesting to note that no distinction in melting point can 
be observed between the yellow and colourless preparations, from 
which it appears possible that the pure acetyl compounds exists in 
two forms. Thus purpurogallin, regenerated from the latter 
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variety, on reacetylation with acetic anhydride and pyridine yields 
the usual yellow product, which shows the same behaviour with 
solvents. 

Nierensiein and Spiers refer also to the compound C,H,O,(?), 
first prepared by the oxidation of pyrogallol by means of isoamyl 
nitrite (loc. cit., 1906), but more recently by means of pbenzo- 
quinone (loc. cit., 1913), which yieids purpurogallin among other 
products when digested with boiling water. By the »-benzoquinone 
method (20 grams of pyrogallel, 6 grams of p-benzoquinone and 
15 c.c. of absolute alcohol), the yield of 0°51 gram, although larger 
than that given by isoamyl nitrite (0°27 gram), is so small that in 
the hope of the discovery of a better process which, however, has 
not been forthcoming, the author until recently hesitated to prepare 
a quantity of the material by these expensive methods. Although 
it suggested itself as possible that the production of this compound 
from pyrogallol was in reality due to the presence of traces of a 
second compound in this substance, this seems not to be the case, 
because pyrogallol, when submitted to the action of zinc dust and 
dilute acid, still reacts in the same way with p-benzoquinone. 
Whereas the constitution at first. preferred for the compound 
C,H,O;(?) was that of a hydroxy-o-benzoquinone, Willstatter and 
Miiller (Ber., 1911, 44, 2180) consider this to be unlikely, and 
further work now in progress favours the second or peroxide 
formula : 

OH OH 


already alluded to in the earlier communication. 

Nierenstein and Spiers have again examined the product of the 
distillation of purpurogallin with zinc dust, although Nietzki and 
Steinmann and also Perkin and Steven obtained naphthalene 
thereby, and it has been very recently shown that by the reduction 
of purpurogallone both B-naphthol and 2: 3-dihydroxynaphthalene 
can be produced. If purpurogallin, as now seems probable, 
is in reality a naphthalene derivative, the simple expression 
C,)H,(OH),CO is only available for it. In such a case it has 
suggested itself to the author among other considerations that the 


wha is present, because the isomeric 


o-quinonoid grouping, 


/ 
purpurogallone derived from it by the action of alkali at a high 
temperature, which has the properties of a trihydroxynaphthalene- 
carboxylic acid, can thus be regarded as a product of simultaneous 
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oxidation and reduction. Such a grouping would also account for 
the comparative resistance of the fourth hydroxyl in purpurogallin 
to methylation, and again, the formation of the colourless acetyl 
and tetramethyl derivatives could be explained on the assumption 
that these exist in the tautomeric hydroxy-aldehydic condition. A 


formula involving the grouping ar also suggests itself, and 


these points are mentioned here in that the work on which the 
author is now engaged, and which consists mainly of a study of the 
oxidation of the purpurogallin methyl ethers, involving as it does 
the preparation of large quantities of material will occupy a con- 
siderable time. 


$19. ‘‘/-Epicamphor (/-8-camphor).” 
By Julius Bredt and William Henry Perkin, jun. 


A detailed description of work of which a preliminary account 
has already appeared (P., 1912, 28, 56). 


320. “The action of hydrogen peroxide on the sodium alkyl thio- 
sulphates.” By Douglas Frank Twiss. 


Dibenzyl diselenide has been submitted to oxidation (both electro- 
lytic and by hydrogen peroxide) in the hope of producing com- 
pounds of the selenoxide, selenone, or selenonium salt class (compare 
Fichter and Sjéstedt, Ber., 1910, 43, 3422), but the result of such 
treatment was to eliminate the selenium from the molecule either 
in the free state or as selenious acid. 

In consequence of the lack of success attendant on experiments 
in this direction, the effect of oxidation of sodium or potassium 
alkyl selenosulphates was considered as a possible process for the 
achievement of the desired end. The action of hydrogen peroxide 
was therefore first tried with sodium alkyl thiosulphates, when 
it was found that in acid soluticn this process gives rise to excellent 
yields of the corresponding disulphides even at the ordinary tem- 
perature. Dibenzyl, di-o-nitrobenzyl, di-p-nitrobenzyl, and diallyl 
disulphides were prepared in this manner. Under similar treat- 
ment, potassium o-nitrobenzyl selenosulphate produced di-o-nitro- 
benzyl diselenide. 


321. “Synthesis of d- and l-sylvestrene.” 
By Walter Norman Howarth and William Henry Perkin, jun. 


A detailed description of work of which a preliminary account 
has appeared (P., 1910, 26, 97; 1913, 29, 223). 
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322. ‘Note on the configurations of the optically active normal 
secondary alcohols.” By George William Clough. 


Pickard and Kenyon have prepared ten optically active carbinols 
of the series CH,-CH(OH)-R (the “methyl” series), eight of the 
series CH(CH,),*CH(OH):R (the “isopropyl” series), and thirteen 
of the series C,H,;*CH(OH)-R (the “ethyl” series). The simplest 
carbinol of the “methyl” series and of the “ethyl” series is methyl- 
ethylearbinol. Pickard and Kenyon have made a comparison of 
the molecular rotatory powers of the dextrorotatory carbinols of 
the “methyl” and of the “ethyl” series, and have selected the 
dextrorotatory form of methylethylcarbinol for comparison with 
the dextrorotatory carbinols of both series (T., 1911, 99, 45; 1912, 
101, 620; 1913, 108, 1923). 

Although it is impossible to state with certainty that the carbinols 
possessing the same sign of rotation are configuratively similar, it 
appears highly probable that in the case of the higher members 
of a series similarity of sign does indicate similarity of configuration. 
The assumption may therefore be made (and the course of the 
curves for the molecular rotations strongly supports this view) that 
in the “methyl” series where R>CH, (that is, in all cases), and 
in the “ethyl” series where R>C,H,, similarity of sign of rotation 
accompanies similarity of configuration. Moreover, if the two 
series of carbinols, and C,H,-CH(OH):R, are 
compared, it appears exceedingly probable from a consideration of 
the curves representing the molecular rotations in the homogeneous 
state, in benzene solution and in ethyl-alcoholic solution respec- 
tively, that the higher dextrorotatory carbinols of the “methyl” 
series are configuratively similar to the dextrorotatory carbinols of 
the “ethyl” series. Thus, if R>C,H;, the corresponding dextro- 
rotatory carbinols of the two series may be configuratively repre- 
sented by the formule: 


CH, 
HC-OH HO-OH 
R R 
d-‘' Methyl” series. d-** Ethyl ”’ series. 
The simplest optically active members of the d-‘‘methyl” and 
d-“ ethyl” series may therefore be represented by the formulz: 


‘OH 
d-‘‘Methyl” series. d-** Ethyl” series. 


{ 
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In other words, the simplest member of the d-“ methyl” series 
is the optical antipode of the simplest member of the d-“ ethyl” 
series. The assumption which has already been made that 
similarity of sign in the “methyl” series always indicates similarity 
of configuration leads to the view that d-methylethylcarbinol is the 
simplest optically active member of the d-“‘methyl” series. Con- 
sequently, /-methylethylcarbinol is the first optically active member 
of the d-“ethyl” series. We therefore arrive at the apparent 
paradox that the simplest members of the two configuratively 
similar series are enantiomorphic forms of the same substance. 

The earlier members of the d-“‘methyl” and d-“ ethyl” series 
may be represented thus: 


CH 3 H, ¢ H, CH, 
H, oH, 3H, +H, 
d-. d-. d-. 
d-‘‘ Methyl” series, 
2H, C,H, 
HC:OH wy 
2H, 3H, 
d- d- 


Inactive. 


H, 
l., Inactive. 
Ethyl” series. 


In the “ethyl” series, for the first member R<C,H,, for the 
second R=C,H;, whilst for the other members R>C,H;. It is 
therefore not surprising that there should be a change of sign in 
the passage from the first to the third member of this series. 

The view here advanced is confirmed by reference to the curves 
of Pickard and Kenyon (T., 1913, 108, 1924, 1926, 1929). The 
curves in Figs. 1 and 2 for the molecular rotations of the 
d-“ ethyl” series show a marked abnormality in the case of the 
first member. If the value for /-methylethylearbinol is substituted 
for that of the d-carbinol, the curves exhibit much greater regu- 
larity. The curve (Fig. 4) for the d-‘‘methyl”series shows no 
abnormality in the first member, for d-methylethylcarbinol has the 
same configuration as the other d-carbinols of this series. 

Attention may also be drawn to the values for the molecular 
retation of the hydrogen phthalic esters of the dextrorotatory 
carbinols, C,H;-CH(OH):R, in ethyl-alcoholic solution. The value 
for the rotation of the ester with R=CH, is [M], +86°5°, with 
R=C,H,, [M], +9°42°, whilst with R=C,Hy, [M], +52°3° It is 
evident that the value for the ester of /-methylethylcarbinol should 
be compared with those for the esters of the dextrorotatory carbinols 
of the “ethyl” series (compare Fig. 1, loc. cit.). 
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The temperature-coefficients for the rotations of the two series 
of d-carbinols are also of interest in this connexion. The specific 
rotations of the dextrorotatory alcohols of the methyl series 
(including d-methylethylearbinol) diminish with rise of temperature 
(T., 1911, 99, 50), whereas the values for the dextrorotatory 
carbinols (up to ethyl-n-nonylearbinol) increase with rise of tem- 
perature, with the exception of d-methylethylearbinol. If the view 
is accepted that /-methylethylcarbinol is the first member of the 
d-“ ethyl” series, the temperature-rotation curves for the earlier 
members of this series are similar in character. 

These considerations show the impossibility of expressing the 
relative configurations of a series of optically active compounds by 
the designations d and l. 


323. ‘The surface tension of mixtures. Part I. Mixtures of 
partly miscible liquids and the influence of solubility.” By 
Ralph Palliser Worley. 


Experiments were made with the object of throwing light on 
peculiarities noticed in the surface tensions of weak solutions of 
some liquids which are only partly miscible with water. 

The surface tension was measured by means of the capillary 
rise method, the liquids examined being aniline, phenol, and iso- 
butyl alcohol. The decrease of the solubility of aniline in water 
produced by the addition of common salt had the effect of 
greatly lowering the surface tension, the final value being not far 
above that of pure aniline. In the case of aniline and phenol the 
surface tensions of some of tlie more concentrated solutions rose 
with increasing temperature, whilst the surface tensions of none 
of the solutions, not even the weakest, fell normally, that is, 
similarly to that of a pure liquid. On the other hand, the surface 
tension of all solutions of isobutyl alcohol fell regularly. 

This difference of behaviour has been accounted for by the 
different behaviour exhibited towards water with increase of tem- 
perature. Whereas the solubility of aniline and phenol increases 
with rise of temperature, the solubility of ssobutyl alcohol decreases 
up to 75°, and then increases rapidly until the critical solution 
temperature is reached. These results point to the fact, therefore, 
that the low surface tension of solutions of partly miscible liquids 
is due to the lack of solubility of the solute. The reason of this 
is that liquids when near their limit of solubility form solutions 
which are rather of the nature of colloidal than of true solutions. 
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324. “The surface tension of mixtures. Part II. Mixtures of 
perfectly miscible liquids and the relation between their surface 
tensions and vapour pressures.’’ By Ralph Palliser Worley. 


A relation exists between the surface tension and the vapour 
pressure of a liquid. The object of the present research was to 
find out whether in mixtures of liquids deviations from a general 
law governing vapour pressures were accompanied by corresponding 
deviations in the case of surface tensions. 

The following mixtures were examined: (1) Benzene and Ethylene 
Dichloride.—The surface tensions were found to agree with those 
calculated from the admixture rule. So also do the vapour 
pressures agree with those calculated (Zawidski). (2) Carbon 
Disulphide and Acetone——The surface tensions were found to be 
below the calculated values, and the curve to tend towards a 
minimum. The vapour pressures are much greater than those 
calculated, and the curve passes through a maximum. (3) Acetic 
Acid and Pyridine.—The surface tensions were much greater than 
those calculated, and the curve tended towards a maximum value. 
The vapour pressures are much below those calculated, and the 
curve forms a minimum. 

It seems therefore that when a mixture obeys one admixture 
rule it obeys the other also; when the surface tensions are greater 
than those calculated the vapour pressures are less, and vice versa. 

Additional proof was given by mixtures of benzene and carbon 
tetrachloride, and the homologous series of alcohols and water. 

From experiments with sulphur and carbon disulphide, it appears 
that the relations hold good for all mixtures. 


$25. ‘The tautomerism of thioanilides.” 
By Percy May. 


Although the thioanilides are usually represented as thioketones, 
R-NH-CS-R’, yet in many respects they react as iminomercaptans, 
R:N:C(SH):R’. The methyl derivatives corresponding with both 
forms were prepared in the case of thiobenzanilide and thioacet- 
anilide, and their absorption spectra were compared with those of 
the parent substances in the light of Thiele’s theory of “con- 
jugated” unsaturated linkings. When thiobenzanilide was sub- 
jected to the action of methylating agents in neutral solvents, the 
sulphur was eliminated as methyl sulphide. 

N-Methylthiobenzanilide was obtained by the action of phos- 
phorus sulphide on methylbenzanilide, and crystallises from alcohol 
in small, yellow cvbes, melting at 90—91°. 
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S-Methylthiobenzanilide was obtained by the action of methyl 
sulphate on thiobenzanilide in alkaline solution, and crystallises 
from aqueous alcohol in colourless needles, melting at 63—64°. 


326. “ The determination of viscosity.” 
By Malcolm Percival Appletey. 


In reply to the criticism of Bingham (., 1913, 103, 959), the 
author discussed the phenomena of flow in the Ostwald viscometer 
and the experimental conditions requisite for obtaining accurate 
determinations. 


327. Lead cyanide.” 
By Nalini Mohan Gupta. 


According to Rammelsberg (D.R.-P. 139456), the compound 
Pb(CN), is formed by precipitating a solution of a lead salt with 
aqueous hydrocyanic acid or a soluble cyanide, whereas Kugler 
(4 nnalen, 1848, 66, 63) states that a basic salt, Pb(CN),,2PbO0,H,O, 
is formed by precipitation from an ammoniacal solution. It 
appears, however, to be generally recognised that the precipitate 
formed by the interaction of cyanides and lead salts in aqueous 
solution varies in composition with the concentration of the 
solutions employed, a fact which the author has confirmed. 

Lead cyanide was decomposed by hydrogen sulphide, and the 
hydrogen cyanide was led into water through a U-tube containing 
lead cyanide. To remove any traces of hydrogen sulphide from 
the aqueous hydrocyanic acid, some lead cyanide was added to it, 
and the solution shaken. As no trace of hydrogen sulphide was 
present no lead sulphide was formed; but after filtering this 
solution it was found that it contained a considerable quantity of 
lead. It was evident that lead cyanide, which is not appreciably 
soluble in cold water, is soluble in aqueous hydrocyanic acid, and 
it was expected that this solution would, on evaporation, deposit 
pure lead cyanide free from oxide. 

About 250 c.c. of a 5 per cent. solution of hydrocyanic acid 
were heated to boiling with a small quantity of precipitated lead 
cyanide under refivx. After about half an hour the solution was 
filtered and allowed to evaporate slowly in a desiccator. The deep 
yellow, needle-shaped crystals which separated were collected and 
dried in a vacuum. 

Lead cyanide, even when powdered, appears to be wnethiidind 
by concentrated nitric and sulphuric acids in the cold. On adding 
water to a crystal, the insoluble oxycyanide is formed, and the 
water becomes cloudy. 
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A weighed quantity of tho substance was heated for some hours 
to 120°; there was no loss in weight. 

For the estimation of cyanogen and lead a weighed quantity 
of the substance was heated in a water-bath in a sealed tube with 
a weighed excess of silver nitrate and a little nitric acid. The 
silver cyanide was collected and weighed. The silver remaining 
in solution was precipitated and weighed as silver chloride, which 
served as a check on the weight of the silver cyanide. Finally 
the filtrate was evaporated with sulphuric acid, and the lead 
sulphate weighed. Two different samples were analysed: 


I. 0°1838 gave 0°1883 AgCN and 0°2137 PbSO,. CN=19°90; 
Pb=79°42. 


II. 0°2272 gave 0°2340 AgCN and 0°2638 PbSO,. CN=20°00; 
Pb=79°32. 
Pb(CN), requires CN = 20°07 ; Pbh=79°92 per cent. 


The crystals consisted therefore of lead cyanide having the 
formula Pb(CN).. 


328. ‘Contributions to the theory of solutions. The intermiscibility 
of liquids. By John Holmes. 


The relative solubilities of liquids have been correlated with their 
molecular volumes as ascertained by a method (previously described) 
based on the deviations observed in the additive relations of mix- 
tures of liquids. 

On the assumption that a pure liquid consists of a collection of 
like spherical molecules, it is deduced that any liquids, the 
molecular spheres of which have equal radii, should be miscible in 
all proportions. In binary m.xtures this mutual miscibility con- 
tinues until the ratio of the respective radii reaches 1°618, when 
the border line of partial miscibility is reached. When the ratio 
is greater than this value, the mixture separates into layers, in each 
of which the distribution of molecules is dependent on the further 
change in this ratio until it reaches 2.414, beyond which the liquids 
should be immiscible. 

The curves of volume change calculated from densities available 
for various mixtures of liquids have been drawn, and the molecular 
volumes deduced from the ascertained complexities are compared 
with those required theoretically, on the above hypothesis, for their 
relative solubilities. The molecular complexities found for these 
liquids differ from those generally accepted, but the corresponding 
molecular volumes approximate closely to solubility requirements, 
and render it probable that the intermiscibility of liquids is a 
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function of molecular volume and independent of chemical con- 
stitution. 

The experimental data include densities at 15° of mixtures of 
isobutyric acid with water, ethyl tartrate with water, and ethyl 
tartrate with glycerol; also densities at 25° of mixtures of chloro- 
form with n-amyl alcohol and acetone. The critical temperatures 
of solution were determined for nicotine and water, and for carbon 
disulphide and ethyl tartrate when mixed in the proportion of one 
to two molecules (liquid) respectively. Volume changes in aqueous 
ethyl alcohol mixtures are compared with the corresponding differ- 
ences from the theoretical values for refractive indices. 


329. “A contribution to the study of the constitution of the methyl 
pentoses. Part I. The synthesis of an i-methyl tetrose and an 
i-methyl tetritol.” By Robert Gilmour. 


An account was given of the isolation of an inactive methyl 
tetrose by reducing dihydroxyvalerolactone with sodium amalgam 
in acid solution. The free sugar has been prepared, and found to 
be a strongly reducing pale yellow syrup. 

Methyl tetrosazone forms pale yellow needles, melting at 
140—142°. Methyl tetrosephenylbenzylhydrazone forms colour- 
less needles, melting at 99—100°. It was shown that the reduction 
of dihydroxyvalerolactone yields as the main product a methyl 
tetritol, along with only a small amount of the tetrose. The tetra- 
benzoyl derivative of methyl tetritol melts at 136—137°. In 
addition the methyl tetritol has been oxidised by Fenton’s method 
to the methyl tetrose, which was isolated in the form of the pheny]- 
benzylhydrazone. 

A racemic brucine salt of the methyltetronic acid was also 
described (m. p. 180—181°) as well as a dimethoxyvalerolactone 
(m. p. 59—60°), which was obtained by methylating dihydroxy- 
valerolactone. 

Further, an account was given of a method which it is proposed 
to adopt for the preparation of other methyl tetroses, and their 
importance as a means of determining the constitution of naturally 
occurring methyl pentoses was indicated. 
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ADDITIONS TO THE LIBRARY. 


I. Donations. 


Moureu, Charles. Notions fondamentales de chimie organique. 
4th edition. Paris 1913. pp. vi+383. 9. Fr. (Reed. 26/11/13.) 

From the Publishers: Messrs. Gauthier—Villars. 

Tilden, Sir William Augustus. The progress of scientific chemistry 

in our own times. With biographical notes. 2nd edition. London 

1913. pp. xii+366. 7s. 6d. net. (Recd. 24/11/13.) From the Author. 


II. By Purchase. 


Rambousek, J. Industrial poisoning from fumes, gases and poisons 
of manufacturing processes. Translated and edited by Thomas M. 
Legge. London 1913. pp. xiv+360. 128. 6d. net. (Recd. 29/11/13.) 


The next Ordinary Scientific Meeting will be held on Thursday, 
December 18th, 1913, at 8.30 p.m., when the following papers will 
be communicated : 


“ Chemical examination of Sarsaparilla root.” By F. B. Power 
and A. H. Salway. 

“ Aromatic compounds obtained from the hydroaromatic series. 
Part III. Bromoxylenols from dimethyldihydroresorcin.” By 
A. W. Crossley and N. Renouf. 

“The equilibrium of dilute hydrochloric acid and gelatin.” By 
H. R. Procter. 

“ Metallic derivatives of acetylacetone and acetyl mesityl oxide.” 
(Preliminary note.) By G. T. Morgan and H. W. Moss. 

“Constitution of the ortho-diazoimines. Part IV. Isomeric 
benzenesulphonyl-3 : 4-tolylenediazoimides.” By G. T. Morgan and 
G. E. Scharff. 

“ Organic derivatives of silicon. Part XXI. The condensation 
products of diphenylsilicanediol.” By R. Robison and F. S. 
Kipping. 

“Sorption of gases by celluloid.” By V. Lefebure. 

“A study of the constitution of the nitrogen and phosphorus 
oxides and some of their derivatives by means of molecular 
volumes.” By G. Le Bas. 
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“The absorption spectra of sulphurous acid and sulphites.” 
(Preliminary note.) By R. Wright. 

“ An adiabatic calorimeter.” By F. W. Gray. 

“ The distillation of coal in a vacuum.” By M. J. Burgess and 
R. V. Wheeler. 

‘The composition of coal.” By D. T. Jones and R. V. Wheeler. 

‘“jsoMelamine.” (Preliminary note.) By H. Krall. 

“ Fluorone derivatives. Part II. Resorcinol-benzein.” By F. G. 


Pope. 


BR. CLAY AND SONS, LiID., BRUNSWICK ST., STAMFORD S&T., S.E., AND BUNGAY, SUSTOLE. 
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[Zssued 30/12/13 


PROCEEDINGS 


OF THE 


CHEMICAL SOCIETY. 


Vol. 29. 


Thursday, December 18th, 1913, at 8.30 p.m., Professor W. H. 
Perxin, LL.D., F.R.S., President, in the Chair. 


Reference was made to the death, on December 4th, 1913, of 
Mr. Christer Peter Sandberg, of Westminster, who was elected a 
Fellow on March 3rd, 1870. 


Messrs. H. F. Tayler, A. O. Blackhurst, V. Lefebure, C. J. 
Dickenson Gair were formally admitted Fellows of the Chemical 
Society. 


Certificates were read for the first time in favour of Messrs. : 


Ethelbert William Blair, B.Sc., 70, Fountayne Road, Stoke 

. Newington, N. 

Richard Charles Denington, 69, Dover Road, 8. Wanstead, N.E. 

John Garth, 170, St. Thomas’s Road, Preston. 

Ivan Richard Gibbs, B.A., University Hall, 3, Moors’ Gardens, 
Chelsea, 

Theophilus Harper, 39, Camden Street, Belfast. 

William Pawson Robson, B.A., Ph.D., 78, Rolland Street, Cape 
Town. 

Chandra Bhusan Roy, M.A., Patna College, Moradpore, P.O., 
Bankipore. 

M. R. Viswanatha Tyer, 50, Prem Chand Bural Street, Bow- 
Bazar, Calcutta. 


The PrEsipENT announced that, at the request of the Inter- 
national Committee on Physico-Chemical Nomenclature, the Council 
invited criticism of the symbols recently suggested by the Inter- 
national Association of Chemical Societies. For these symbols 
Fellows were referred to the Proceedings, Vol. 29, p. 333, and were 
requested to forward any suggestions to Professor A. Findlay, 
University College, Aberystwyth, before February 28th, 1914. 


The announcement was also made that, in order to give Fellows 
more frequent opportunity of meeting informally, the Rooms of 
the Society would be opened on January 15th, 1914, at 8 p.m., 
when the President and Council would be glad to meet the Fellows 
of the Society. Smoking will be permitted, and light refreshments 
will be provided. Fellows were also invited to exhibit apparatus 
or specimens of interest and to show experiments ; those willing to 
do so were requested to communicate with the Secretaries before 
the Monday previous to the Meeting. 


Of the following papers, those marked * were read: 


*330. “Absorption of gases by celluloid.” 
By Victor Lefebure. 


An absorption of gases by celluloids of a magnitude comparable 
with the sorption of gases by some charcoals has been observed by 
the author, and the chief points already established are as follows. 

The effect is reversible. It is not chemical, in that no compound 
with a very low or with a moderately large dissociation pressure 
is formed, assuming that such compounds would not form solid 
solutions with the celluloid. It is common to all the kinds of 
celluloid examined, but almost vanishes when a precipitate of 
celluloid constituents is substituted for film celluloid. The property 
is recovered by the refilmed precipitate. Again, it is not exhibited 
by the two chief constituents of the celluloid, camphor and nitro- 
cellulose. Finally, the effect increases with lowering of temperature 
and raising of pressure, and in general nature resembles a case 
of sorption. 

The quantitative experiments which have been carried out are 
concerned with time, diffusion, und equilibrium. The equilibrium 
experiments yield isotherms of the type given by previously 
examined sorption effects. The time experiments, yielding curves 
representing rates of sorption, indicate the possibility of a develop- 
ment of surface within the celluloid mass, and probably near to 
the external visible surface. The diffusion experiments have merely 
established the fact of diffusion through films. 
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Discussion. 


Professor Donnan wished to congratulate the author on the 
excellent way he had carried out the work. He thought that Mr. 
Lefebure’s paper was the first investigation of that nature on a 
semi-solid colloidal film. ; 

The great rapidity of the initial absorption of the carbon dioxide 
by the celluloid, and the fact that the speed of absorption increased 
much more rapidly (per unit of weight of celluloid) than the 
increase of apparent (external) surface of the film, showed that 
in the mass of the celluloid or perhaps in the neighbourhood of the 
surface there was a very fine-grained macro-porosity into which the 
gas could rapidly penetrate and be adsorbed. Diffusion of the gas 
into or through molecular pores was simply what one called solu- 
tion, and, so far as one knew, solution phenomena in semi-solid 
gels were relatively slow at the temperatures at which Mr. Lefebure 
had worked. 

Solution and diffusion in the ordinary sense probably also 
occurred in the case of the celluloid films, and accounted for the 
later portions of the velocity curves. 

Very little was known concerning the macro-heterogeneity of the 
camphor-nitrocellulose system, but Mr. Lefebure’s work was an 
important contribution to the subject. 

Mr. W. P. Drearer pointed out that it was possible to vary the 
porosity of structureless cellulose filaments within wide limits by 
varying the strain under which they were dried at the time of 
manufacture. It might be possible to utilise this in determining 
the effect of porosity on the adsorption of gases by this material, 
and in this way confirm, or otherwise, some of the conclusions 
arrived at by the author. From this point of view it was strange 
that the precipitated cellulose gave a lower result, as it would 
certainly expose a considerable surface to the gas, and be relatively 
porous, 


*331. ‘Aromatic compounds obtained from the hydroaromatic series. 
Part III. Bromoxylenols from dimethyldihydroresorcin.” By 
Arthur William Crossley and Nora Renouf. 


In continuation of the work, of which a preliminary note has 
appeared (P., 1912, 28, 332), the following rearrangements of 
hydroaromatic to aromatic substances have been established : 

(1) Under the influence of alcoholic potassium hydroxide 
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dibromodimethyleyclohexenone (II) gives 5-bromo-o-3-xylenol (I) 
melting at 84° and 4:5-dibromo-o-3-xylenol (III) melting at 97°: 


CH, C(CH,), CH, CH, 
r \/ Br OH 
CBr Br 
(L) (IL.) (IV.) 


(2) Heat causes the elimination of hydrogen bromide from 
dibromodimethyleyclohexenone, with production of 5-bromo-o-3- 
xylenol and 6-bromo-o-4-xylenol (IV) melting at 103°. 

(3) Bromine acts on bromodimethylcyclohexenone (V) to yield, 
in the first place, a mixture of hydroaromatic substances, which 
on heating loses hydrogen bromide to give 5-bromo-o-3-xylenol and 
§-bromo-o-4-xylenol : 


C(CH;), C(CH;,), 
H,C/ \CHBr 
CH CBr 
(V.) (VI.) 


(4) Tribromodimethyleyclohexenone (VI) under the influence of 
heat or alcoholic potassium hydroxide yields 4:5-dibromo-o-3- 
xylenol and other bromoxylenols, which, up to the present, it has 
not been found possible to separate in a pure state. 


*332. “The equilibrium of dilute hydrochloric acid and gelatin.” 
By Henry Richardson Procter. 


The author referred to a previous paper (Koll. Chem. Bethefte, 
1911, 2, 243), in which it was shown that the swelling of gelatin 
in dilute acids, and the amount of acid absorbed, can be explained 
on the current hypothesis of chemical affinity and osmotic pressure. 
Precise mathematical expressions for these relations were now 
given, and it was shown that the two basic affinity-constants of 
gelatin being known, together with molecular weight, and a small 
correction for original alkalinity, its whole behaviour with regard 
to dilute acids can be prognosticated. The mathematical relations 
are quite general and applicable to other amphoteric proteins 
and other acids and their salts, and all the concentrations in the 
jelly were shown to be mathematical functions of the concentra- - 
tions of the equilibrium-acid only, and not dependent on the 
chemical character of the protein. Gelatin appears to be diacid as 
a base, with hydrolysis constants K,=0°0013, K,=1°05, and an 
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approximate molecular weight of 839, leading to the formula 
Cy5H570;3N 1. 

Some difficulties in the applications of the electrometric method 
to colloidal equilibria were mentioned, and it was pointed out that 
in consequence of surface-potentials the ionic concentrations 
measured with the concentration-cell in colloid solutions are not 
those of the colloid solution itself, but of the acid or other solution 
with which it would be in equilibrium. Suggestions were made 
with regard to the probable colloidal structure of protein jellies 
and solution, A graphic geometrical method was described for 
dealing with all such equilibria as depend on the “equality of 


products.” 
Discussion. 


Professor Donnan thought that the methods of investigation 
employed by Professor Proctor were the right ones, and would 
lead him eventually to a solution of his problems. 

He observed that the author inclined to the view taken by 
Arrhenius in his work on immunity, namely, to treat the pheno- 
mena as cases of molecular equilibrium, without much reference to 
adsorption and colloidal aggregation and disaggregation. 

Nevertheless in his (Professor Donnan’s) opinion both series of 
phenomena occurred, and must be taken into account. 

He would refer Professor Proctor to the work of two italian 
investigators, an account of which was to be found in the Nernst 


Festschrift. 


*333. “ Researches on residual affinity and co-ordination. Part I. 
Metallic acetylacetones and their absorption spectra.” By 
Gilbert T. Morgan and Henry Webster Moss. 

An examination of the absorption spectra of fourteen metallic 
acetylacetones in alcoholic solution showed- that, with the exception 
of the chromium compound, all these substances exhibit a well- 
marked absorption band in the ultra-violet. 

Chromic acetylacetone showed a band of this character, but in 
addition a well-defined band toward the red end, probably due to 
the metallic radicle. Comparative experiments were made on the 
volatility of scandium and thorium acetylacetones under the 
ordinary and under 8—10 mm, pressure. 


*334. “TIonisation and the law of mass action. Part II. The osmotic 
data in relation to combined water.” By William Robert 
Bousfield. 

It was shown by reference to the figures for sucrose that the 
osmotic data can be brought into accurate conformity with the gas 
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equation by taking account of the combined water. The osmotic 
pressure equation, vapour-pressure equation, and freezing-point 
equations then present themselves in the following forms: 

O.P. equation P/ (h—n) 

p Sp/p (h-n)=¢ 

A/F’ (h-n) =i, 
where h is the total number of molecules of water per mol. of solute 
and n is the number of combined molecules of water per mol. of 


solute. 
Discussion. 


Professor Donnan thought that there were some misconceptions 
in the paper. There was absolutely no a priori reason to “expect” 
the equation PV = RT to hold for more concentrated solutions. 

_ The general theoretical osmotic equation for solutions of any 
strength was now well known. If, however, there was practically 
no volume or energy-change on solution, this equation, as was 
well known, reduced to a simple form for solutions of any concen- 
tration. If solvation occurred, then, of course, in relatively con- 
centrated solutions allowance had to be made for it. ' 

The calculations of Mr. Bousfield might serve to show that after 
this allowance had been made aqueous solutions of sucrose of very 
considerable concentration approximated to the “simple” 
behaviour referred to above. In Professor Donnan’s opinion this 
suggestion had been made by previous authors. 

335. “Chemical examination of sarsaparilla root.” 
By Frederick Belding Power and Arthur Henry Salway. 


The material used for the present investigation consisted of 
grey Jamaica sarsaparilla root, such as is recognised by the British 
Pharmacopeia. 

The root was found to contain a small amount of an enzyme, 
which slowly hydrolysed amygdalin. 

An alcoholic extract of the root yielded, besides a little essential 
oil, the following definite compounds: (i) a crystalline glucoside, 
sarsasaponin, C,,H7.0.9,7H,O, which, on hydrolysis, is resolved into 
sarsasapogenin, C,,H,.O;,, and dextrose; (ii) sitosterol-d-glucoside 
(phytosterolin), C,,;H,0,; (iii) sitosterol, C.,H,O; (iv) stigma- 
sterol, Cy,>H,0; (v) a new crystalline dicarboxylic acid, sarsapic 
acid, C,H,O, (m. p. 305°), which yields a dimethyl ester, CgH,O,, 
melting at 121°; (vi) dextrose; (vii) a mixture of fatty acids, 
consisting of palmitic, stearic, behenic, oleic, and linolic acids. The 
alcoholic extract contained, furthermore, a small quantity of a 
substance which possessed the characters of cetyl-d-glucoside, and 
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a considerable quantity of potassium nitrate was also present. The 
amount of resinous material was equivalent to about 1°25 per cent. 
of the weight of root employed. 

It has now been shown that Jamaica sarsaparilla root contains 
but one definite saponin glucoside, namely, sarsasaponin, and it is 
considered probable that the “ parillin” of previous investigators 
was a mixture of sarsasaponin and a phytosterolin. It has also 
been definitely ascertained that the so-called “smilacin” (“smila- 
saponin ”’ of v. Schulz) is not a homogeneous substance, but contains 
a relatively small proportion of sarsasaponin, together with 


amorphous material. 


336. “Metallic derivatives of acetylacetone and acetyl mesityl 
oxide.” (Preliminary note.) By Gilbert Thomas Morgan and 
Henry Webster Moss. 


Series 1.—With the exception of copper, the metals of the first 
vertical series of the periodic classification yield somewhat unstable 
derivatives with acetylacetone. Lithium acetylacetone, 

O:C(CH 
|. 
a colourless, crystalline mass, decomposed when dissolved in the 
ordinary organic media, the solutions assuming a yellow colour. 

Caesium acetylacetone, a colourless, crystalline mass soluble in 
water or alcohol, was much less stable than the preceding com- 
pound. Silver acetylacetone, obtained as a white, crystalline 
precipitate, rapidly darkened on exposure, with liberation of silver ; 
it is sparingly soluble in water; the solution rapidly deposited a 
silver mirror. The blue copper acetylacetone yielded a green 
additive compound with quinoline. 

Series 2.—Zine acetylacetone, formerly described as a yellow 
substance, was obtained in colourless, acicular prisms, soluble in 
hot water or alcohol. Its cadmium analogue was much less 


soluble. 
Series 3.—Scandium acetylacetone, 


| -O:C(CH 

< > CH |» 
melting after sublimation at 187—187°5°, crystallised from benzene 
in colourless, tabular prisms, or from chloroform in square plates. 
It was prepared by the interaction of scandium nitrate, acetyl- 
acetone, and ammonia. The molecular weight determined by the 
ebullioscopic method corresponded with the above formula. 

Comparative experiments made with yttrium, erbium, and 

thorium indicate that the acetylacetones of scandium and yttrium 
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(the two rare earth metals of least atomic weight) do not under 
similar experimental conditions yield additive ammonia compounds 
comparable with those obtained from acetylacetones of the rare 
earth metals of higher atomic weight. 

Series 5—Vanadyl acetyl mesityl oxide, 


0,H 
CH 

prepared by the interaction of vanadyl sulphate, acetyl mesityl 
oxide, and ammonia, crystallised from light petroleum in grass- 
green leaflets. 

Other metallic derivatives of acetyl mesityl oxide are wnder 
examination; they are characterised by their ready solubility in 
organic solvents, including light petroleum. 


337. “Constitution of the ortho-diazoimines. Part IV. Isomeric 
benzenesulphonyl-3 : 4-tolylenediazoimides.” By Gilbert Thomas 
Morgan and Godfrey Edward Scharff. 


3-Nitro-p-toluidine and 4-nitro-m-toluidine (m. p. 111—112°), 
the latter base prepared from either m-cresol, m-toluidine, or 
diacetyl-2 :5-tolylenediamine, were converted respectively into the 
isomeric 4-benzenesulphonyl-3:4-tolylenediamine and 3-benzene- 
sulphonyl-3 :4-tolylenediamine. These acylated ortho-diamines 
yielded the corresponding isomeric diazoimides, 4-benzenesulphonyl- 
3:4-tolylenediazoimide and 3-benzenesulphonyL3 : 4-tolylenediazo- 


a- B- 
(m. p. 118—119°), (m. p. 150—151°). 
The a-isomeride is a more soluble, labile modification, which on 
prolonged boiling in solution changes almost completely into the 
less fusible, more sparingly soluble, stable B-isomeride. 


$38. “Organic derivatives of silicon. Part XXI. The condensation 
products of diphenylsilicanediol.” By Frederic Stanley Kipping 
and Robert Robison. 


The study of the four condensation products of diphenylsilicane- 
diol previously described (Kipping, T., 1912, 101, 2125) has been 
continued in order to ascertain the conditions under which each 
is formed. 
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NH-SO,Ph .. 3 
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The results seem to show that diphenylsilicone, SiPh,O, the 
analogue of benzophenone, is not produced by the dehydration of 
diphenylsilicanediol, and that the closed-chain compound, 


SiPh,<0>SiPh,, 


is not formed by the dehydration of anhydrobisdiphenylsilicanediol. 

In the presence of piperidine, solutions of diphenylsilicanediol 
and of anhydrobisdiphenylsilicanediol both give tetra-anhydrotetra- 
kisdiphenylsilicanediol, and probably also some trianhydrotris- 
diphenylsilicanediol. 

Dianhydrotrisdiphenylsilicanediol may be obtained by carefully 
hydrolysing trianhydrotrisdiphenylsilicanediol with alkali in 
ethereal acetone solution; it is very rapidly converted into 
trianhydrotrisdiphenylsilicanediol in methyl-alcoholic solution in 
the presence of a little hydrochloric acid. Trianliydrotrisdiphenyl- 
silicanediol is also formed when anhydrobisdiphenylsilicanediol is 
treated with a methyl-alcoholic solution of hydrochloric acid, but 
the reaction takes place slowly. 

Trianhydrotetrakisdiphenylsilicanediol, 

the most complex open-chain condensation product so far obtained, 
may be prepared by very cautiously hydrolysing the tetra-anhydro- 
derivative with sodium hydroxide in chloroform solution; it melts 
at 127°, and is easily converted into the tetra-anhydro-derivative 
by traces of sodium hydroxide in alcoholic solution. 


339. “The absorption spectra of sulphurous acid and sulphites.” 
(Preliminary note.) By Robert Wright. 


While comparing the absorption spectra of various acids with 
their salts, it was found that whilst the absorption of sulphurous 
acid is characterised by a band in the ultra-violet, the sodium salt 
exhibits only general absorption. It is thought that this is most 
probably due to a difference in structure between the acid and 
its salt, additional evidence in favour of this view being the fact 
that whilst the acid has the properties of a moderately strong acid, 
its salt suffers hydrolysis in aqueous solution, thus behaving like 
a derivative of a weak acid. 

A parallel case is to be found in the behaviour of chromic acid 
and its salts, where a strong acid differs in visible colour from its 
salts, the latter also being hydrolysable. 
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340. “ An adiabatic calorimeter.” By Francis William Gray. 


The author described a water mantle, the temperature of which 
can be altered at will to prevent radiation inwards to or outwards 
from the calorimeter. The temperature is raised by pumping water 
from a hot bath through a flexible copper tube immersed in the 
water of the mantle. The temperature is lowered by passing tap- 
water through the same flexible copper tube, or, if necessary, by 
pumping water from a cold bath through the flexible tube. The 
flow of water is controlled by a system of two T-tubes and four taps. 
With this apparatus any rate of rise or fall of temperature likely 
to be required in thermochemical work can be obtained. A turbine 
stirrer is used for the mantle water. 


341. “ The distillation of coal in a vacuum.” 
By Maurice John Burgess and Richard Vernon Wheeler. 


An account was given of distillations of coal in a high vacuum 
at low temperatures, and the apparatus used described. 

The gaseous products of distillation only were discussed in detail, 
the liquid products being dealt with in a subsequent paper. 

The sequence of events when coal is gradually raised in tempera- 


ture in the absence of air was described, and it was shown that of 
part of the coal substance a decomposition point occurs at 
about 350°. 

Fractionation of the gases by means of liquid air and solid 
carbon dioxide dissolved in ether was stated to have enabled 
propane and butane to be isolated, and the presence of pentane 
established by explosion analysis. 


342. ‘‘The composition of coal.” 
By David Trevor Jones and Richard Vernon Wheeler. 


An account was given of an examination of the liquid products 
of distillation of coal in a vacuum at low temperatures, from which 
conclusions were drawn regarding the composition of the “ resinous 
substances ”’ that form part of the coal conglomerate. 

A description was given of the various compounds contained in 
the oils obtained, which consisted largely of unsaturated (ethylenic) 
hydrocarbons, naphthenes, paraffins, phenols (chiefly cresols and 
xylenols), and homologues of naphthalene. Benzene, anthracene, 
and solid aromatic hydrocarbons were stated to be absent. 

The presence or absence of free hydrocarbons in any quantity 
in coal was discussed, and an hypothesis put forward to account 
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for the rapid formation of paraffins, naphthenes, etc., on distilling 
coal at low temperatures. It was suggested that such hydrocarbons 
must be present in the coal substance in such a manner that whilst, 
in a sense, structurally complete, some change in their state, such 
as can be produced by moderate heating, must take place before 
they can be set free. 

This hypothesis, particularised for the case of the paraffins, 
assumes their existence in coal as alkyl groups attached chemically 
to another non-alkyl group, R°H, the paraffin being in what can be 
termed a “bound” condition, as a component part of a molecule 
represented by the general formula RH—C,H,,,,. The rapid dis- 
tillation of “free” paraffins from these “bound” molecules when 
coal is decomposed thermally was then explained according to the 
following scheme: 

—> 
or 
—> R+C, Hon. 42+ Hong: 

With certain modifications the hypothesis was used to explain 
the appearance of naphthenes, olefines, and naphthalene homologues 
in coal distillates. 


343. “isoMelamine.” (Preliminary note.) 
By Hans Krall. 


Four isomerides of melamine are theoretically possible: 
N NH NH 


C-NH, C:NH NH:G NH: 
N N 


N NHN 
\4 
NH, NH, NH, 
(II.) (IIL) (IV.) 
Only one of these, usually assumed to be (I), is known. Two 
series of alkylmelamines are known, and are usually assumed to be 
derived from (I) and (IV). During an investigation of the action 
of heat on_ guanidine salts, a second melamine has now been 
obtained; it is probably formed by the polymerisation of cyan- 
amide in its carbodi-imide phase, NH:C:NH, and may be assumed 
for the present to be the hitherto unknown isomelamine (IV). 
When guanidine carbonate is heated for three hours at 180°, 
the residue consists of a mixture of ammeline and a substance 
which analysis shows to be isomeric with melamine. The former is 
readily dissolved by cold aqueous sodium hydroxide. 


AN, 
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isoMelamine crystallises from water in ill-defined crystals, quite 
unlike the characteristic prisms of its isomeride. The two sub- 
stances can be crystallised side by side from the same solution, so 
that the difference is constitutional, and not merely crystallo- 
graphic. 

tsoMelamine gives rise to a chloride, nitrate, and sulphate of 
melamine, so that strong acids cause isomerisation. The true 
acetate can be obtained from which alkalis regenerate unaltered 
tsomelamine. 

Alkalis do not affect the constitution, but they induce hydrelysis 
more rapidly than with the normal isomeride. 

At about 260° the compound decrepitates, and passes into the 
more stable form. 

Both compounds are being further studied. 


344. “Fluorone derivatives. Part II. Resorcinol-benzein.” 
By Frank George Pope. 


Resorcinol-benzein, as prepared by Doebner’s method, consists 
essentially of 3-hydroxy-9-phenylfluorone. Confirmation of this 
result was shown by its conversion into the sodium and barium 
salts, and by the preparation of the acetyl derivative, whilst by 


the action of phosphorus pentachloride it yields 3:6-dichloro-9- 
phenylxanthonium chloride identical with the product of the 
reaction between 3-hydroxy-9-phenylfluorone and phosphorus penta- 
chloride, The different varieties of resorcinol-benzein as described 
by H. v. Liebig (J. pr. Chem., 1912, [ii], 85, 97, 241) were not 
obtained, neither were the anhydro-compounds described by the 
same author in 1908 (ébid., 78, 534). 


345. “The relation between viscosity and chemical constitution. 
Part VIII. Some homologous series.” By Albert Ernest Dunstan, 
Ferdinand Bernard Thole, and Percy Benson. 


The authors have continued their work on the additive nature 
of log . viscosity, and have examined the viscosity of ninety-three 
compounds drawn from the homologous series of the fatty acids, 
alcohols, ethyl and methyl] esters of the fatty acids, and esters of 
methylethylcarbinol, hexan-8-ol, heptan-8-ol, octan-B-ol, and 
undecan-f-ol. 

They find in each series that log. viscosity is additive within 
limits, but that the CH, differences vary with (1) association, 
(2) magnitude of the group to which the growing chain is attached, 
(3) molecular weight, (4) temperature. 
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346. “ Non-aromatic diazonium salts. Part III. 3: 5-Dimethyl- 
pyrazole-4-diazonium salts and their azo-derivatives.” By 
Gilbert T. Morgan and Joseph Reilly. 


4-A mino-3 :5-dimethylpyrazole dihydrochloride, 
N==CMe 
H, 

can be diazotised quantitatively to a stable, very soluble diazonium 

chloride, which has been characterised by conversion into the 

moderately soluble platinichloride (I) and the sparingly soluble 

aurichloride (II): 
N—CMe. N=-CMe 
OMCs | t= [Aue 

(I.) (II,) 

Addition of sodium azide to the acid solution of diazonium 
chloride determines at once the liberation of diazo-nitrogen and the 
production of 4-triazo-3:5-dimethylpyrazole, a distinctly basic 
compound, which is precipitated only on neutralising the solution 
with sodium carbonate. 

3:5-Dimethylpyrazole-4-diazonium chloride is even more stable 
than the corresponding salt from diazotised 4-aminoantipyrine ; it is 
not readily decomposed by boiling aqueous potassium iodide, and its 
capacity for azo-coupling is retained after treatment with alkali 
carbonates, hydroxides, thiocyanates, and cyanides. 

3:5-Dimethylpyrazole-4-azo-B-naphthol dissolves very sparingly 
in aqueous alkali hydroxides, but is insoluble in water. 

3 :5-Dimethylpyrazole-4-azo-B-naphthylamine is a pale orange- 
brown base. 


347. ‘The relative activities of certain organic iodo-compounds 
with sodium phenoxide. Part IV. The influence of the 
solvent.” By David Segaller. 


The velocity-coefficients of the reaction between sodium phenoxide 
and ethyl and propyl iodides have been measured with the view of 
studying the influence of the solvent in this reaction. 

The following solvents were employed: methy! alcohol, ethyl 
alcohol, propyl alcohol, isobutyl alcohol, isoamyl alcohol, and 
acetone. 

It was shown that there is no connexion in this reaction between 
the dielectric constant of the solvent and the influence of the 
latter on the rate of the reaction. The influence of the medium is 
very large, the velocity-coefficient in acetone solution being more 
than one hundred times as large as that in isoamy! alcohol solution. 
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348. “The polysulphides of the alkali metals. Part I. The 
polysulphides of sodium.” By Alexander Rule and John 
Smeath Thomas. 


An investigation has been made of the action of sulphur on 
alcoholic solutions of anhydrous sodium hydrosulphide prepared by 
the method previously described by one of the authors (T., 1911, 
99, 558). A vigorous reaction takes place between sulphur and 
the hydrosulphide in alcoholic solution, with the evolution of 
hydrogen sulphide and the formation of polysulphides. 

Using amounts of sulphur corresponding with the di-, tri-, tetra-, 
penta-, and a possible hexa-sulphide, and concentrating the solution, 
a solid product was obtained, but only when the proportions of 
hydrosulphide and sulphur for the tetrasulphide were used was the 
product homogeneous. It consisted of the pure anhydrous tetra- 
sulphide, which is a brownish-yellow substance, crystallising in well- 
defined cubes. 

Below the proportions for the tetrasulphide, mixtures were 
obtained which contained unchanged hydrosulphide. At the penta- 
sulphide stage the solid product is a mixture of the tetrasulphide 
and sulphur, whilst above that stage there is some indication of 
the separation of a higher polysulphide. 

The course of the reaction and the probable nature of the 
substances present in solution before evaporation of the latter was 
determined by estimating the amounts of hydrogen sulphide 
evolved when varying amounts of sulphur were used in the reaction. 

Anhydrous sodium disulphide was also obtained by reducing 
solutions of the tetrasulphide with metallic sodium. It is a bright 
yellow, micro-crystalline powder, less soluble in alcohol than the 
tetrasulphide. 


349. “‘Nitro-acids derived from 2:3-dimethoxybenzoic acid and 
4methoxyphthalic acid” By John Cannell Cain and John 
Lionel Simonsen. 

5-Nitro-2:3-dimethozybenzoic acid was prepared by nitrating 
2:3-dimethoxybenzoic acid and also by nitrating 2:3-dimethozy- 
toluene and oxidising the 5-nitro-2:3-dimethoxytoluene formed. 

6-Nitro-2 :3-dimethoxybenzoic acid (Wegscheider and Klemenc, 

Monatsh., 1910, 31, 709) was synthesised as follows: 3-Hydroxy-o- 

tolyl methyl ether on nitration yields 5 :6-dinitro-3-hydrozy-o-tolyl 

methyl ether, which on methylation and reduction gives 2-nitro- 

5 :6-dimethozy-mw-tolwidine, On elimination of the amino-group 

the resulting 6-nitro-2 :3-dimethoxytoluene furnishes, on oxidation, 

the required acid. 
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The nitration of 4-methoxyphthalic acid yields a mixture of 
3- and 5-nitro-4-methoazyphthalie acids, which can readily be separ- 
ated. The former was also synthesised by oxidising 1-nitro-2-naph- 
thyl methyl ether, and the latter by oxidising 5-nitro-4-methozy-o- 
aylene, 


350. “ The p-nitrobenzoates of borneol and isoborneol.” 
By George Gerald Henderson and Isidor Morris Heilbron. 


In the course of investigations on the action of oxidising agents 
on camphene and on bornylene, the authors have more than once 
had some difficulty in deciding whether an alcohol present among 
the oxidation products was borneol or isoborneol. It is troublesome 
to obtain these compounds in a state of purity by crystallisation 
alone, and such of their hitherto described derivatives as are well 
characterised and easily prepared, for example, the hydrogen 
phthalates, melt at the same or very nearly the same temperatures. 
The authors therefore sought for some derivative of borneol and 
isoborneol by means of which the alcohols could be more easily 
distinguished from each other, and ultimately found that the 
p-nitrobenzoates, which can be prepared and purified without 
difficulty, meet this requirement. 

For the preparation of the p-nitrobenzoates the following method 
gives good results: The calculated quantity of pnitrobenzoy! 
chloride is added to a solution of the alcohol in ten to fifteen times 
its weight of pure pyridine, and the reaction, which starts immedi- 
ately, is completed by warming the solution for an hour or two 
on the water-bath. The pyridine is then removed by cautious addi- 
tion of dilute sulphuric acid, the flask being kept cool during this 
operation by immersion in ice-water, and the precipitated p-nitro- 
benzoate is collected, washed with dilute sulphuric acid and with 
water, dried, and crystallised from alcohol. Usually one crystallisa- 
tion is sufficient. 

Borneol p-nitrobenzoate, crystallises from 
alcohol in minute, lustrous, colourless plates, which melt at 137°. 
It is sparingly soluble in cold alcohol, readily so in the other 
common organic solvents, and insoluble in water : 

0°472 gave 19°1 c.c. N, (moist) at 13° and 754 mm. N=4°74, 

C,,7H,,0,N requires N=4°62 per cent. 

isoBorneol p-nitrobenzoate separates from alcohol in fine, colour- 
less needles, which melt at 129°. In solubility it closely resembles 
the corresponding borneol ester : 

0°559 gave 22°5 c.c. N, (moist) at 12° and 760 mm. N=4'78. 

C,,H,,0,N requires N=4°62 per cent. 


382 


The ultra-violet absorption spectra of these esters were found to 
be identical, each compound, in M/10,000-solution, showing 4 
shallow band with head at 1/A 3080. 

The esters are readily hydrolysed when heated with dilute aqueous 
sodium hydroxide under reflux. The liberated alcohols were dis- 
tilled in a current of steam, collected, dried, and crystallised from 
light petroleum. The purified borneol was found to melt at 208° 
and the isoborneol at 217°; the melting point of the former is the 
same as, but that of the tsoborneo] three degrees higher than, that 
formerly recorded. 


351. “ The identity of the supposed (-2 : 5-dimethylpiperazine.” 
By William Jackson Pope and John Read. 


The authors have continued the examination of the substances 
described as a- and 8-2:5-dimethylpiperazine, and now show that 
the behaviour of the f-isomeride can only be explained on the 
assumption that it is cis-2:4-dimethylpiperazine; it is further 
concluded that the a-compound is trans-2 : 5-dimethylpiperazine. 


352. ‘“‘Oxidation of the anhydrides of 1: 1-dihydroxydinaphthyldi- 
alkylmethanes.” (Preliminary note.) By Hemendra Kumar 
Sen-Gupta. 


This investigation has been undertaken with the object of ascer- 
taining the constitution of some of the condensation products of 
a-naphthol with ketones, as also of synthesising some naphtha- 
xanthone derivatives. The anhydride of B-1:1-dihydroxydinaphthyl- 


propane, yields, on oxidation by chromic acid, 


two products, namely, (i) an orange compound, C.4H,Q0g, crystal- 
lising in thin, soft needles, and melting at 287°; and (ii) a golden- 
yellow compound, C.,H,,O,, crystallising in lozenges and melting 
at 245°. The latter gives on reduction a dihydrozy-derivative, 
Cy4H,gO3 (m. p. 252—253°); its diacetyl derivative crystallises in 
needles and melts at 241—242°. ? ay anhydride of y-1:1-dihydrozy- 


dinaphthyl pentane, similarly yields a deep red 


compound crystallising in iam: and melting at 221°. The constitu- 
tions of these products are being studied. 
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353. “The relation of uranous salts to thorium.” 
By Alexander Fleck. 


If the electrons expelled in radioactive change arise from the 
same part of the atom in which the electrons governing electro- 
chemical change of valency exist, it should follow that the chemical 
properties of the uranous and thorium ions are identical. By 
reducing a mixture of thorium and urany] salts by nascent hydrogen 
and then treating the reduced liquid fractionally with a precipitant, 
it was found that although the properties of thorium and uraniut 
in the quadrivalent condition are very similar, yet there is a 
distinct difference in their chemical nature, and they can be 
separated from one another by fractional precipitation. In carry- 
ing out the examination of their properties it was necessary that 
the precipitation, filtration, and other operations should be 
performed without air coming in contact with the reduced liquid. 

As a result of these experiments the conclusion was drawn that 
the electric charges on the a- and f-particles must arise from the 
nucleus of the atom, and that electrons may be added to or with- 
drawn from the external ring of electrons, thereby increasing or 
diminishing the valency of the atom. 


354. “The system : xylene-alcohol-water.” 
By Alfred Holt and Norman Murray Bell. 


The authors have determined the data of the varying miscibility 
of xylene, alcohol, and water at different temperatures, also the 
position of the tie-lines which give the composition of the conjugate 
solutions, 

The extent to which xylene is separated from its solution in 
alcohol by the addition of water has also been examined, as also 
the composition of mixtures of the three liquids which possess the 
same specific gravity. 


355. “Interaction of glycerol and oxalic acid.” * 
By Frederick Daniel Chattaway. 


The explanation usually given in the text-books of the reactions 
occurring when glycerol and oxalic acid are heated together, and 
commonly employed in the laboratory preparation of formic acid 
and of allyl alcohol, is fundamentally incorrect. 

The true explanation is the obvious one. The oxalic acid acts 
on glycerol as it does on other alcohols, and produces an acid and 


* This paper was read at the meeting on December 4th, 1913. 
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a normal oxalate. The former, like all such compounds, is unstable 
at a slightly elevated temperature, and decomposes when this is 
reached into carbon dioxide and monoformin. The fresh oxalic 
acid added displaces the formic acid from the latter, and the cycle 
of operations repeats itself. 

The more complicated reaction which goes on when the first 
product of the interaction of glycerol and oxalic acid is rapidly 
heated, until evolution of carbon dioxide ceases and then at a much 
higher temperature recommences with simultaneous production of 
allyl alcohol, is the decomposition at the high temperature of the 
normal ester, which is produced from the acid ester by a repetition 
of the ester formation, into carbon dioxide and allyl alcohol. 

The main reactions concerned in the production of formic acid 
and of allyl alcohol should therefore be formulated, thus: 


CH, ‘O-CHO 


CH-OH 
_—7 (H,-0H 


CH,-OH H,*0-CO-CO,H 
H-OH CH-OH 


OH 
CH,0-CHO CH,*0-C0-CO,H 
H-OH bo  CH-OH + H-CO,H 
H,OH CH,O8 
CH,;0- 
H-O- + 
H,-OH OH 
and not as is at present invariably done. 
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The next Ordinary Scientific Meeting will be held on Thursday, 
January 22nd., 1914, at 8.30 p.m., when the following papers will 
be communicated : 


“Crystals of organic compounds, coloured blue by iodine.” By 
G. Barger and W. W. Starling. 

“Organic derivatives of silicon. Part XXII. The siliconic 
acids.” By C. J. Meads and F. 8S. Kipping. 

“The mutual solubility of formic acid and benzene and the 


system: benzene—formic acid—water.” By A. J. Ewins. 

“The preparation and properties of pure formic acid.” By A. J. 
Ewins. 

“Loose compounds of cholesterol with barium methoxide.” By 
E. Newbery. 

“A study of the vapour pressure of nitrogen peroxide.” By 
A. C. G. Egerton. 
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